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Abstract of WO 2009084621 (A1) 

The present invention provides an antifungal agent 
which has excellent antifungal activity, and is 
excellent in physical properties, particularly solubility 
in water and safety in an aqueous solution, and also 
in disposition and safety. According to the invention, 
a compound represented by the following formula (I) 
or a salt thereof is disclosed. In the formula, R1 
represents a hydrogen atom, a halogen atom, an 
amino group, an alkyl group, a hydroxyalkyl group, a 
cyanoalkyl group, an alkoxy group, an alkoxyalkyl 
group, etc; R2 represents a hydrogen atom, an alkyl 
group, an amino group, etc; one of X and Y 
represents a nitrogen atom and the other represents 
a nitrogen atom or an oxygen atom; the ring A 
represents a heteroaryl ring or a benzene ring; Z 
represents a single bond, a methylene group, - 
CH20-, etc.; R3 represents a hydrogen atom, a 
halogen atom, an alkyl group, a cycloalkyl group, an 
aryl group, a heteroaryl group or a non-aromatic 
hetericyclic group; and R4 represents a hydrogen 
atom or a halogen atom. 
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(57) Abstract: The present invention provides an antifun- 
gal agent which has excellent antifungal activity, and is ex- 
cellent in physical properties, particularly solubility in wa- 
ter and safety in an aqueous solution, and also in disposition 
and safety. According to the invention, a compound repre- 
sented by the following formula (I) or a salt thereof is dis- 
closed. In [he formula. R represents a hydrogen atom, a halo- 
gen atom, an amino group, an alkyl group, a hydroxyalkyl 
group, a cyanoalkyl group, an alkoxy group, an alkoxyalkyl 
group, etc: FT represents a hydrogen atom, an alkyl group, 
an amino group, etc; one of X and Y represents a nitrogen 
atom and the other represents a nitrogen atom or an oxygen 
atom: the ring A represents a helcionryl ring or a hen/ene 
ti t;:: / re Mvsents a single bond, a methylene group. -CII-O-. 
etc.: < represents a hydrogen atom, a halogen atom, an alkyl 
group, a cycloalkvl group, an aryl group, a heleroaryl group 
or a non-aromatic hetericyclic group; and R represents a hy- 
drogen atom or a halogen atom. 
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[0029] ^KiNB#}-*5v^T^ffli-5rc r/i^^y^fc/i^jm, MfB^arc 

1-6 1-6 
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[0030] ^^jNB^i^v^^ffli-^rc _ T/i^^yyj/vfc^c _ T/^/kfijm, ffj 

1-6 1-6 

[oo3i] *K^es^Sov^ffli-5rc Ty-^Sj^tt.^me-io^^^ 

6-10 

[0032] ^B^Iffl^^^iov^Tf^ffl-rsrc^^/^^c^^/v^Kj^fi, BufH^ar 

K^IcftU ^flqftft:j±Mx.tf * ^H^yfvkK, ^h^>yfvk^ n-^n^y 

[0033] *mmm\z$3^x&m't&^*?>'m?}kft, mmm^, nnnc 

[0034] ^P^iNflffrav^ffl-rar— -tp^j^ Ml^iS ^jtJg^7c(iS£ig^ 
[0035] *P^^*^j3v^ffli-6r5tL<fi6M<D^7 i nry-/^jifi^*ffifigi-s 

/m, t°y>vat ty-^vi, ^yyyvit, t°yv>vii N hyry-^d, 2, 3- 
byyy-/nt, i, 2, 4-hvry-^mm),Tbyy-/mm^mH-Thyy- 
;m, 2u-Tbyy-^nm) , f-ry-^m, ^^-^i, ^f-y-ykgt -ry 
^^y-/^, ^y^ry~/Ht, ^f-vW-/^ f-r^xy^/i^tw^ 
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[0036] ^mmm^^xim-r^5hL<m^'rnrv-^mim, mmm-rm 

\ 2-t°ny^S, 3-t c ny/^#), ¥VP/i'MMz.&2-¥Vi?/i'&, 3-t°y>yy 

-t°y^v^s^) x t D yv^/u-a(Mx.{i2-t°yv^^s, 4-n c v^=-/^ 
, hvry'v^mm^i, 2, 1, 2, 4-hy 

r/y/vs^), xb7/y/^s(^x.«iH-^^y^a, 2H-ThT/v^mm). 
^ry^/vS(M^(f2-^T/y^s, 4-^T/y/vs, s-f-r^y^a^), t"y 
y^/y* ($j;Uf3-t°yy*y/y^ 4-t°yy*V^mm) , tt*fc/V/i'Mfflz.t£2- 
^^yy/y*, 4-^-^/y/us, 5-^-^^/y^s^)^y^-^/y^K(M 
x.tf3— ry^-y-yy^, 4— ry^-y-yy^*, 5-^y^f-/y/^^K 4 
y^r^/v^m (Mx.tf3— ry^-ryy/^, 4— ryf-r/y^s, 5— ry^/y 
/y*^) , ^i^ryy/y*, ^r^ry'y/yx^w btxs 0 

[0037] *B^|B*}-joV^ffli-5r5^L<«6M^^^#»^o#^:Sj^(4, » 

^/yS, ^-/y^y^/yS, xhytKnyy/yS N xhytRPify^/yK^W btixS 
[0038] *pj]|ffl#4 ] !-fcv^T{i"ffii"5rv ? c i 6 T/y^r/yr^/Sj^iL t^;^(/)2\W) 

1-6 

S^ic^u JMWjMMxji; n, N-v^/y/^yS, n, N-yy^/yx^yS 
, n, N-^-n-yW/yT^yK, n, N-vWy-yW/yy^yK, n, N-P-n 
-rff-jvrxj^ n, n-v 5 — n, n-v- sec -y^/yr^y 
n, N-v^-tert-y^yr^yS, n-^/v-n-^/^t^/S, N-n-y c 
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[0039] *lnl[B*^^oV^TMi-5^g|^SS^l^@^7c(S2fi^rLTV^TfcJ:V^j ( ^fi, gm 

[0040] ^KiNes^v^ffli-srQ-j^ M^m^mnzr^y&MMU m 

Hfe, y^yet, ^yit, y^ft, h/^y^^ym, WMn^ 

>^u^>mmmfhti, mmmtLxix mt. mm, vym, y^tAmm, n 

[0041] ^mmi^^xmrn-r &j + itn* m^mm^n^^^y^M^L, sir 

y, v^v^j-y^T/^v&m^y. -^y^^A^y^ 
<z)T7^y±S3^a^^y > ttcii, ^tvr^y, ^ivrxy, kUtev-yn^f-y 
/UTVy^(DT/^-/^TVy, v^yy— ^T5>\ HJ^y./— /yy^y, hl><tihVM 
MYn^y^jv) -r^;*$ym(Djmi^x*w$&fcT~r/v3r;vr^y, vyy, riv 

[0042] R 1 ^ 7KlifJST\ ^n^VUf^, C TA-^K, C C 

1-6 1-6 1 

-6 1-6 1-6 1-6 

1-6 1-6 

W^U.f^c yv^^-yc T^/^£^LTfi, y^yy^s»£L^ 

1-6 1-6 
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[0043] R 2 i%&mu?.T^m^tctei?c T**frT$m*M#:L>&mutttc 

1-6 

[oo44] x&£XFt<D -jnx mmm**, muit, •Mmm^fcammm^MM-t^o 

[0045] x&iOT^a&T^Cn) 
[0046] [ft 18] 



[0047] 'cm^ti&^mmn. Tmzmtiz&tmmttu 't^uir.m^m^ 

[0048] [ft 19] 



[0049] 3; (in) ^^^«it^^ri-5^(i, *WMk&®<Dmt&®, ott), 

[0050] Dfb20] 



[0051] X&iOTfi, ^-^SMT^ ftfc^^^JI^TfcS^, t^fi, Xfc 
[0052] [ft21] 
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[0053] ^mthzn'jrtmn, ^mhL<n(w)Km^n^^mm^L s zti? 

[0054] [fc22] 




[0055] wt, xtsixFtttK th\z.mmm*-vhz>&&te. x&jitmrg-tpT^m) 

[0056] [{£23] 

[0057] -C^^HS^^tSitfi, T^(v)feUfi(vi)}^n§J:5^t»3t^L, 

[0058] [ft24] 




[0059] SAfi^^^^J^^L<^iC T/^^^SS:l^i 1 ^>L<^12^@?S:^^LTV^Tf)<J;v^ 
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[0060] z\% msG, *<?u>m, ^u><m, mmn^. mnu^, -ch o- , -oc 

2 

H -NH-, — NHCH -CH NH-, -CH £fcft-SCH -%M 

2 2 2 2 2 

5feU MJK^\ -ch o- , Sfiii-OCH -^W*U> # 

2 2 

«*J)^ -CII O , t^cti OCII -WSU\ 

2 2 

[0061] R 3 « s 7X*H!C7\ ^n^VI7\ £fcfi, ^»IWa^bl!m5iI 

l-G 3-8 6-1 

0 

[gmsi¥«] 

1-6 1-6 1-6 

3-8 2-6 2-6 

[0062] R^LT&^Ll^&M^I^ n-^/US, ^P^Pf/VS, y 

, n-^f;i/S, v-^P7°Pt 3 /uS N ^-yu^ 7;^n7i^;vl, t°y>^^ £ 
fcttp<5VMfy^/l^W3;U\, 
[0063] z&J^r 3 ^ ^^tL^Eom^^J:^, iiA©gmX£f«)5£-r5r^-e# 

/^S, 6-.7<9 : -/^-t o yv ; k-2-^/^df-^^-/^S % t°y> ? k-2 — f/k^-v^ 

6 -^jv- try v 5 ^- 2 — f /mk-v-I^ 4 try kv- 
[0064] *0j]|[B*^fcv^Tttiffl-r5r±^j^^ Hffico#?k^— f^k^fcte^ffitD^k 

>^/u^m. ^yny^/i-^m, v-wu^^^m, y-? 

yum, v^^i, ^kgg, v^=m, wcmvy^^mm)t^m., 

ItfclX lilKfetitf, i-hVVJ±&, ;WAJ£, jj/ui/9^&, Vf-9^m)t 
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<Dm., GtimMtctx.^ ^^rv^m., ^^rv^ y-y-j-^rvym., ^ 

[0065] ^en^B^t^dsV^-C^ffi-f-sr^rt^C^^riJj ^^Jgt^iK<?D^ ; -E&^J*3«f0 5 /'^^i(^: 

[0066] If tiTV ^ifei^W&ftk m^rU. Iffl^J, IIWJ, 

tlfii, ^^ir/^J, v^y^m hP-^PJ, PJbUrU, ffiM, WSJ, BS 

fttii, x-y o sj, ^issj, ^jmw. ^^j, s<y-sftL v-^3ymmtLxmm 

[0067] MSJf bi'fia^fflV ^tlSfKii, *££3«k if *^SJ, ^5&}f Jl#J^\ *5 

£TM^-J;^£«J, fUt#k f»«^ #BSttlJ, P Hif»J, TOPJ, 

^^^^SMCT^^IJ, $ WJ, 21^11 

[0068] -nb<D^tLxn, mm, ^^y^^K^twtw 
WM^yy-fy, ^yyy, m^yyry^fkitAB-Mm, vj^y 

flgJM^x/K ^V^^y^yyv/^pymnhm^xT^, m^r^y^yy 
mkn^u\k,^Vtt^^yytfytt^y°v^ 

^°y ifi/y^n-^, ^yt-^t°nyHV, y^/i^/yp-y#(D7M«S5 
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, fcwifwv^ ^wm-yw^ '/^■ymxwvj*. f^yv-y. ^/-f-y, 

ppT*. '^yXM, ^#tt ^£*^ffll^5 0 i^^il 

£<om&i-z>~tmx%6 0 -tfttt, mmm-htcmwi-zmwMtLxix m 

^^s, ia0r/L-p-^ii, ngMM, v-yp^ffi, #[WMtm vymmm, tjv 
mtfbti. isbK&mz.f&^ mx.fi. pnmmm. mtami ^-vni wra 
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[oo69] *%m\mz><t&®>%& j 3'~rz>M&, zmmnmmfeisti-r, m^m^bti 

%u &mm. &£%k &#$k '<v~7#k n-^smm<m}±,xmMku sw 
[0070] ^mmimzmmv&^m^ «\ mi^© 

[oo7i] s^sm*^ ^iroti, mv&mfe. tfcg, nsy^-rM 

Stt^iaSL<i*a\ SP^iJ«^f^ IMAiUlBfct^ 1-10 
OOOmg, #£L<&10-2000mg£rl 0 1 -Mi^t Tj£ W5 0 iit^JW^ 
12 > ffi^&A^LTlBfefc^ffiltO. lmg-10000mgt?fc«9,^*L<Hlmg-2 
OOOmg-efcSo 
[0072] [-«8!l5»£#&] 

(IA)&£XJt(lB)Xm£-foZ>lk^(UT, {k&Wl).{£'&m-lA)*5£Tfi 
(IB) H ) ^M^fe^ov ^Tl^B^-f 5„ 

[0073] Tym^^^-mm^m 

[0074] [ft25] 




[step 1-2] 




0 

0=P-OH 
OH 
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[0075] (5^, W<a, r\ r\ r\ x, y, z, Q\ £W + temMfeMt ^Ic»Ic*T5o 

) 

[0076] ft^(i-i){±, tI^5#%M^i-feic^^Srffiv^TMit"r5^<J;^-e^5 

o tfc, it&ysO - 1 ) 2007/05261 5 A1 ^l-fdic^n^ 

[0077] [Igl-1] 

ffc^fe (1-1)^*^5^ T^yK v^-tert-y^/v ^tvv ^pp^ 

tKP77y, ^=cf-/U=c— f/^^(Dx- 7VV^}§$£> ^^nfyl^^rc^TVV 

(i - 1 ) ctlti ^ mfrbio ^ v ^rt^-e^ , ^ fi^b2 ^ 

«L< fil ^ fi^b2 ^ fiffl V ^ 0 RltUm±0°C^60X:Xh^, «L< fi4°C7> 
[0078] [Xgl-2] 
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mm, mm^<Dmmm, mmte2f<D2m&m&hz> 0 *&m^m^mmtLx 

, ^MRBfiftv^ N, N-SW/^KAT^K\ N-^/MfnyvV^ 

fl^Kl)}-MLTl^*£fflV\ 2Jt»«^^#)(I)raLTl^l:fc5V^iiO. 5 
[0079] [X®l-3] 

m^^mtLxnm^mm^moxhnimimmt^^KAmiti-hv 

^s^fb-^ti (i) 1-mlxi % m%m\ 2mm.mmt^ cd ml-ci ^ 

[0080] im&fcftm-t, m^mxr^Mmm, ^mm^mmmm^mmL 
[oo8i] [##Mi]3- (3- (4- -s<y*?M -^y^f-y 

[0082] [fc26] 
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O 



mmn- 1 - 5 i-mm <d (4- r/>^>^/>) -^^) -r 

irhfcKndf^e^ ^n^K(510m g> 1. 84mmol)£H|g^lTO07/052615-g- 
^Ili^S^iJ 1 - 2 - 3^fEfc(Z)3 - rc^-^i/v - h°U - 2 — f />T ^ ( 1 50mg, 
1. 27mmol)(D^h7tKt3-77V(5mL)^^, ^SW^/^T^(708 L H 5 
. 08mmol)^D^ ^fiT*95#£#Lfc 0 KJ^«i^S~e7|<^D^ ftff^ 

^y:»f/^2:l)T*ftlU MfBib^t) (120mg, 26%) £#7^ 

1 H — NMR Spectrum (CDC1 ) 8 (ppm):4.08(2H,s), 5.37(2H,s), 6.33(lH,s), 6.45(2 

3 

H.brs), 6.79-6.82(2H,m), 6.88-6.91(lH,m), 7.30(2H,d,J=8.1Hz), 7.45(2H,d,.J= 
8.1Hz), 7.57-7. 61(lH,m), 7.85(lH,d,J=7.3Hz), 8.03(lH,d,J=5.5Hz), 8.17(lH,m) 

[0083] tfMjff (4- (^V^>-2-4M^y^/u) -y^/u) -TirhtKn^^ 

[0084] [®3tMl-l-l] (4- (t c y^-2-^/V^->^fvV) -7aL~;V)t?/~jV 
[0085] [fb27] 



1, 4-^^Vv^/— />(5. 5g N 4()mmoJ) N 2- 771^13 t°y^(l. 3g N 13 
mmol) x fcitm, N-5?*^7^MT%Y{15mL)(rM-&W>\^ 0 o C"e7K*^r- 
^7^(1. 4g, 40mmol, 66% in oil) SrJflx., ^S^20^W70°CTlB#rPMf # 
Lfc 0 SiM^i-zK^P;^ rM^/^ertffib/c: 0 aJ§^»«7K'C» 
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x^ : ^y=i : D-e^ u mmt-sma. 9 g> 66%)^#^ 

44-NMR Spectrum (CDC1 ) 5 (ppm):4.71(2H,s), 5.38(2H,s), 6.81(lH,td,J=0.9,8. 
4Hz), 6.89(lH,ddd,J=0.9,5.1,7.1Hz), 7.37-7. 47(4H,m), 7.59(lH,ddd,J=2.0,7.1,8 
.31 Iz), 8.17(11 1,ddd,J=0.7,2.0,5.1I Iz). 

[0086] [M&ll -1 -2]4- (t p U^-2-^/>^-^>^/I^) —<^XT^xtK 
[0087] [ffc28] 




t^tMi - 1 - l^aaico (4- (t°y ;v) -y^v)^; 

-Ml. 9g, 8. 6mmol) it{^f (30mL) ©i^tl ^«-^^V(15g 

M^^:^?y=l:4)-VmmU #fHfb^(770m g> 42%)£#fc«, 
'H-NMR Spectrum (CDC1 ) 6 (ppm):5.48(2H,s), 6.85(lH,d ; J=8.2Hz), 6.90-6.9 
3(lH,m), 7.60-7.64(3H,m), 7.89(2H,d,J=8.1Hz), 8. 16(lH,dd,J=l. 3,4.9Hz), 10.0 
(lH,s). 

[0088] [$SligMl -1 -3]2- (4- ((E) -2-^hn-t^/k) -^>^t^r^) -rflJv 5 
[0089] [ft29] 




S3tMl-l-2^fSgc»4- (t o y^-2--f7V^^^) -^O-XT/kft 
K(23. 4g N 110mmol)^hn /^^(33. 6g N 550mmol) N MT^^A (1 7. 
0g N 220mmol)^LT^^(200mL)<DM^^100T:TlH^rHl455>rt#b/t o jx 

1. Og, 74. 5%)£#fc 0 

: H-NMR Spectrum (DMSO-d ) 6 (ppm):5.4l(2H,s), 6.91(lH,dd,J=0.8,8.4Hz), 
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6.99-7. 10(lH,m), 7.53(2H,d,J=8.0Hz), 7.72-7. 79(lH,m), 7.86(2H,d,J=8.0Hz), 
8.13(lH,d,J=10Hz), 8.15-8.20(lH,m), 8.23(lH,dJ=10Hz). 
[0090] m&\ 1 - 1 - 4] 2 - (4 - (2 - ^bn - ^)V) - ^s*? jVO&rl/) ~ t°Vi/> 
[0091] [ft30] 



mmim- 1-31- tm(D2- (4- ((e) -^^v^ ^» 

-t°y> ? ^(21. Og, 81. 9mmol), Bt^(21mL), v ; 7 ! ^/^/^^K(200mL) 
(DWmK, mWML^/f^U^Amit^m-rhV^^(4. 96g, 131mmol)& 

i/WffrUyMwWyyj— mm^^ : ^7°?y = 1 : 3) XMBU WMik 
£&(16. 3g, 77. l%)£#fc„ 

1 H — NMR Spectrum (DMSO-d ) 5 (ppm):3.23(2H,t,J=6.8Hz), 4.85(2H,tJ=6.8Hz) 

6 

, 5.32(2H,s) 6.82-6.88(lH,m) J 6.96-7.01(lH,m), 7.28(2H,d,J=8.0Hz), 7.38(2 
H,d,J=8.0Hz), 7.69-7. 74(lH,m), 8.15-8. 19(lH,m). 

[0092] DBijtMi-i-5]4- -^^/w-r^htKo^ 

[0093] [ft31] 



^/-/K75mL) KVJ-VJ* *7^T-(323mg N 46. 6mmol) £r50;U«Lfc o 
■^C0^MMjtMl-l-4raftC02-(4- (2-^fP-^/k) 
^^)-lf!;^(6. Og, 23. 3mmol)^Px. N HJ^f««i±TftlSLfe 0 ^ 
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^nUK(8. lSmL, 74. 4mmol)^Px.7c c ^^A(IV)^nyK^Px.^o7cb 

Rmmm&owioftm, ^\^xmux30^mwLtc o Ritrnw^Tky^mmL 
/^m^AJfiHLrcmw-^MLmm^^id. 86 g , 28. 8%)Sr#^ 0 

'H-NMR Spectrum (DMSO-cO 8 (ppm):3.82(2H,s), 5.33(2H,s), 6.84-6. 89(1H 
,m), 6.97-7.0i(lH,m), 7.25(2H,d,J=8.4Hz), 7.41(2H,d,J=8.4Hz), 7.70-7.76(1 
H,m), 8.15-8.18(lH,m), 11.7(lH,s). 

[0094] wt, nmmi-i-5<DmBi^¥/Mrm<Dmm^^'^bh^^ 0 

[0095] [®titMl-2-l]2- -H°Vi?> 
[0096] [fb32] 



4-^n^y^7;^- y>(25g, 130mmol) CON, N — -y^;V^;VKTVr ( 
125mL)M^fi-C#y^A tert-^f^rv-K (15. 8g, 141mmol) SrSPx., 54 
r^lO^ljf #L/c 0 40°C/5^58°CT\ ^^S^«(-2-7/^nt°y^>-(15 
mL, 154mmol)»X^ ^^JC65 o Ce: j ,05>f 3 H t ]»b/t o &j£^£M£U 

mr^ti^, mm^m 04 g ) «^^^l-c#^ 0 

1 H — NMR Spectrum (DMSO-cO 5 (ppm):5.33(2H,s), 6.87-6.90(lH,m), 6.98- 
7.02(lH,m) 7.38-7.44(2H,m), 7.55-7.60(2H,m), 7.71-7.76(lH,m), 8.15-8.1 
8(lH,m). 

[0097] [MitMi-2-2]4- 0?y*?>- — <^XT/i^tK 

[0098] Wb33] 




WO 2009/084621 



30 



PCT/JP2008/073697 




mt\m -2-1 MfB4fe<7)2- -t°y^^(34g N 1 28 
mmol)(7)7 i h7tKn77^^(120mL) - 7^°C^n-y^M^^ ^ (50mL N 
2. 6M ^f-^M, 134mmol)MTL7c 0 30^MWLfcik. TOBOSMi- 
-78 C C"CN, N-^^/Mv^AT^KUOmL, 134mmol) SrtSTU ^S"Cffi#L 

fee »Ml^»l^f/^yi^SLfc 0 B^^vHifc* (20) ^«7j< ( 

(20) ^«tk (is) -ci»l/^ ^mtifrmm^^Mt^mtifcmm 

fflfctZZklzJ:*), m&4k&$!>(26. 8g)£fe£$#jtLT#fc 0 
[0099] [M3tMl-2-3]2- (4- ((E) -^^/l^^V) -t°y>V 

[0100] [fb34] 



MjSMI -2-2fc|Bft<7)4- (t°yv ? y-2-^;V^-v',?<^;V) -^yXT^ft 
K(26. 8g N 126mmol), ^-hn^y(34mL N 630mmol) , Hi7y^^ (19g 
, 252mmoi)fcJ;»^(9OmL)(7)^t)^lOO o CT10#ra3O^}t#L7t o Ki^ 

[oioi] [MitM l - 2 - 4]2 - (4 - (2 - ^hn - - ^v?/^^) - try 

[0102] [ft35] 



S^Ml-2-3{aGa»2- (4 - ((E) -2-nhn-t^/^) -^O^/I^df^) 
-t°yvV(30. 8g, 120mmol)£gE8K7. 4mL) »^^;VV/^>K(150mL) 
(nmw^ 30°CJ^T-e7j<*^^*^by^A(2. 45g, 64. 8mmol)eDit 0 R 
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•ftyWwWy-yj— mm^^ : ^7°^=1 : 4) XW §IU mBit^(15. 2 

[oio3] mmm-2-5~]4- afv^y-z-^/^^y^/i-) -^^-rirwi^ 

[0104] [ft36] 




MBM l - 2 - 4 ^tagc© 2 - (4 - (2 - ^ft3 - x.?-7V) - -<^i/)V3r*i/) - try ^ 

^(15. 2 g> 59mmol)(D^y-/K80mL)M^y^^^l.df-^K(4. 4 9g; 118 
mmol)^^, 35>raJt#Lfe 0 k)^»}gcJk h"«'Lfe D M^M^^^ 

77^(50mL)(DM'£-66T;^iflU jt#T^^ r >A(IV)^ni;K(20. 8m 
L, 189mmol)»^fc 0 Wtim&0X,X\0ft?m&U ^^X^UX30ftmW 

Ltc 0 Bj&mmfc&\mgs mu.x30^mwLtc o jx^mmimm^^t^ 
[0105] i&t, ^mn(Dmtiit^m±rm(Dmmi^3x-hmi'^thx^ 0 

[0106] [##M1©SU^1]3- (3- (4- (t°yvV-2--f^^v^^) — <^v7^) - 
[0107] Mb37] 
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07/052615^*»Mitfyi-2-3^fHfc»3-^^-t°y^-2-^ 
T^(3. OOg, «98%)^,M^l-2-5^fa*«4-(t°y^-2-^/k^ 
^y^;V)-y^=.7V-T^Wn^y^7V 7nyK(17. 4g,^^94%)Sr^JPx. 
fc 0 ixi^^^MatL,7R^fflV^TP fc 3a^28°C^ R^^fttfSbHJ^/VT 
5^(9. 02mL)«TLfc o SJtfr?i^#lSr^?aT*20^K^#b, &V^35t:T*l^ 

Lfc 0 M^NH^y U?;vZ)7Wxi'?Y'/yy<i~ (^y°?y : 3 : 2) 'C 

USiBfc£#K5. 32g)£#fc 0 

'H-NMR Spectrum (CDC1 ) 8 (ppm):4.07(2H,s), 5.37(4H,brs), 6.25(lH,s), 6.71 
(lH,dd,J=4.8,7.7Hz), 6.79-6.81(lH,m), 6.89(lH,ddd,J=0.8,5.0,7.0Hz), 7.30(2H, 
d,J=7.9Hz), 7.44(2H,d,J=8.1Hz), 7.58(lH,ddd,J=2.0,7.1,8.4Hz), 7.70(lH,dd,J=1.8 
,7.7Hz), 8.14(lH,dd,J=1.8,4.9Hz), 8.17-8.18(lH,m). 

[0108] mmnmmix^ n^mmw^- (^^-2-4^^/^) -y^jv 

[0109] [MBMis-Wfyi' 3-(4-(^Vyy-2-4^^y^/u)-y^7U)- 
[0110] [{£38] 



MitMl-l-2^fa«(D4- (t o y^-2— OV***y*<?-;V) -^XT/Vft 
K(24. 8g)ixbytKn^y^(160mL)(DM^^-15 0 C-e^/l- ^nnTtf 
— M10. 2mL)^Px., #Cl^C\ |^iB."Cy^A ^HfVK (23. 7mL, 28%/^V 

Lfc 0 «(6mL)^tf7j<7k(800mL)^H)SM^»J]P^, ]&S2g^&^i&£ 




WO 2009/084621 



33 



PCT/JP2008/073697 



uc 0 Rmm^mmm^/^Mx.mmu va^mm*ftmu 

^(30. 2g)&#fc a 

'II-NMR Spectrum (CDC1 ) 5 (ppm): 3.51(11 1,d,J=1.8I Iz), 3.83(31 1,s), 4.11(11 1,d 
,J=1.8Hz), 5.38(2H,s), 6.81(lH,td,J=0.9,8.4Hz), 6.89(1 H,ddd,J=0.9,5.1, 7.1 Hz), 
7.29-7. 31(2H,m), 7.47(2H,d,J=8.2Hz), 7.59(lH,ddd,J=2.0,7.1,8.4Hz), 8.17(lH,d 
dd,J=0.8,2.0,5.1Hz). 

[0111] [®3tMl-3-2]y^A 3-(4-(t° l iv ; ^-2-^^-^^)-7^/^) 
[0112] [fc39] 



1-3-1 ^§'Bic<D^/w 3 - (4 - (try £V - 2-^;v^y^;v) - y 
^-;V)-jr^y y y-2-ti;V^yu-h(l9. 9g)^^/-/V(300mL)(D^ 
#)[-0°Cl?y^>^ ^b^K(14. 2mL, 28%^/—/^m,AU. 3mL), 

ni^^K200mL)^Px. > fflLfcgtt&^lfcU }ffE^t)(14. 3g)£#fc 0 
'H-NMR Spectrum (CD OD) 8 (ppm):3.31(lH ) d,J=1.8Hz), 3.88(lH,dJ=1.8Hz), 

5.33(2H,s), 6.84(lH,td,J=0.9,8.2Hz), 6.94(lH,ddd,J=0.9,5.1,7.1Hz), 7.29-7.31 
(2H,m), 7.42(2H,d,J=8.2Hz), 7.68(lH,ddd,J=2.0,7.1,8.4Hz), 8.12(lH,ddd,J=0.7,2. 
0,5. 1Hz). 

[0113] [$tjg#|l-3-3]4- (t ? y^-2-W/>^V^/I^) -7^/1^- T-fe^xtK 
[0114] [{£40] 



Iit«l-3-2ir£l©y^A 3- (4- {^V^y-2-^;v^r^y^jv) -y 

^7V)-3r^yyy-2-j3JV^i/U—h{$. 95g), fvl^>-(200mL) , ^R(120 
mL), ^^(16mL)(D^tl^73 o C-e90^>^WL7t: o RmU^m^UtU 



o 
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. 82g)£#fc 0 

h I — NMR Spectrum (CDC1 ) 5 (ppm): 3.70(21 1, d,J=2. 21 Iz), 5.38(21 1,s), 6.81(11 1,t 
d,J=0.8,8.2Hz), 6.89(1 H,ddd,J=0.9,5. 1,7.1 Hz), 7.24(2H,d,J=8.1), 7.48(2H,d,J=8.1 
Hz), 7. 59(lH,ddd,J=2.0, 7.1,8.4Hz), 8. 18(lH,ddd,J=0.6,2.0,5.0Hz), 9.75(lH,t,J=2 
.4). 

[0115] [®3tMl-3-4]4- (Wy^-Z-4)V3r^y^jV) -y^.jV-T^jVf^Y 

[oii6] um] 

HO . 

WA7K«(240mL)^;i, muvi 5iM%kWLf' 0 m^x\ &u&m&m^ 
mnx\ ffiwi-3-Hra«(D(4- (t°y^-2— r/^df-^^/v) 

/u)-rir^/UT ; "tK(27. 3g)fc*$V— M250mL)(D^»MTU tfi^M 
: H — NMR Spectrum (CDC1 ) 5 (ppm): 3.54(2H,dJ=6.2Hz), 3.74(2H,d,J-5.3Hz), 5 

3 

.36(2H+2H,s), 6.79-6.81(lH+lH,m), 6.87-6.90(lH+2H,m), 7.22-7.24(2H+2H 
,m), 7.42-7.44(2H+2H,m), 7.53(lH,t,J=6.3 Hz), 7.56-7.61(lH+lH,m), 8.17 — 
8.18(lH+lH,m)(underbar=E or Z). 
[0117] [M3tMl-3-5]4- (^1)^-2-^/^-^^^) 

[0118] [ft42] 
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ZjVTtF (E/ZM&Vo) (132mg) tN,N-i?^sVfc/\sA>T^F (2mL) <D 

M"eN-^nD^^>^K(72. 8mg)^nx.rc D #CV^\ |ffJfi-C\ 

^#?Mit^«^3A7^ iwis-e90^>p P gfi#L/i o a£M^#Ji-m^/^ 
y°yyoy^m^(9mu nm^m ( 1 23m g ) &#fc 0 

'H-NMR Spectrum (CDC1 ) 8 (ppm):3.81(2H,s) > 5.36(2H,s), 6.81(lH,d,J=8.2Hz 
), 6.88-6.91 (lH.nO, 7.28(2H,d,J=8.1), 7.43(2H,d,J=8.1Hz), 7.57-7. 62(lH,m) 
, 8.17-8. 19(lH,m). 

[0119] [##Ml»S'J&2]3- (3- (4- (t r yv>-2-^^^^) <^J/V) - 

- -ijv) - t°y v^- 2 - jjvrvs 

[0120] [fb43] 



W&W -4-2^fBfcOv ; -tert-y^ (3-(3- (4- ( (t°y ^-2-^ 
tf^— Mil. 8g, MJS $J70%h ^nn^y(120mL)OiS}-0°CT*H)7/^ 

n^sfe(4QmL) ^p^/c 0 ^M-ei4H#p H iffi#L7c c £a£»i-20 o c^T-c£&M 

'/^;v^;v^-Tj^m^m\^hMU fli2fk^^(7. 29g)£#fc 0 
X H-NMR Spectrum (DMSO-d6) 5 (ppm):4.04(2H,s), 5.32(2H,s), 6.26(2H,brs), 
6.69(lH,dd,J=4.8,8.0Hz), 6.81(lH,s), 6.83-6.87(lH,m), 6.97-7.00(lH,m), 7. 
33(2H,d,J=8.0Hz), 7.40(2H,d,J=8.0Hz), 7.69-7.74(lH,m), 7.87(lH,dd,J=2.0,7.6 
Hz), 8.08(lH,dd,J=2.0,7.6Hz), 8.15-8.17(lH,m). 
[0121] W^#jK^-tert-^Vl/ (3-(3-(4-((t o y>?>--2-^«i/)^5vV)-< 
^ - 5 - 4;v) t°y vV - 2 - >fV>K5 K v 5 ^^^ - h TO T<£> 
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[0122] [MMl-4-1] ^-tert-^/U (3-^-/^^-2-^)^51-^ 
[0123] [ft44] 



a. 



H E^H if 0 7/0 526 1 5 ^fg(DM3MiJ 1 - 2 - 3 Mffi*(75 3 - ^ =- )V - t°y i? 
>-2-4^T^>{Q. 34gh v-tcrt-^^ v^7^^-M58. 5gh H^f- 
/^T^(27. lg) s 4-v^/^T?yt o yv^(655mg) , Xr-7tKW7^(254mL) 

n^y^^^y^^/^n-^h^^^- (r<f#ls : @j- jg^?vv= 3 : 1) "CftM 

'H-NMR Spectrum (DMSO-d6) 5 (ppm): 1.32(18H,s), 4.59(lH,s), 7.39-7.44( 
lH,m), 7.99-8.03(lH,m), 8.46-8.48(lH,m). 
[0124] [$45gMl-4-2] ^-lerL-^/U (3-(3- (4- ( (t°y^V-2--f7l^3-» 

^^/v)^v^w^v^f-y'-^-5-^)t u y^>'-2-^/k)^K^/v#^-h 

[0125] Mb45] 




MitM 1 - 4 - 1 ^fSa» - tert - y'^vV ( 3 - =- /HfJJ i?>-2~ -f/U) 41 
Kv^^-Ml2g) , SJ5g0iJl-l-4^|B«W2- (4- (2-^bn-m^) - 
^^/^^^fy^Cig. 4gK 4-v ? ^^T5/t c yv ; ^(230mg) > xhytKn 
^7^(200mL)(D?«i-^S.WTf^-tert-y^ vb^«~K28. 8g 
)^40^^^T8B^F H ^^tT^D^ ^D%.^o/ifISS-e$b^22B^r H 1»L/c 
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[0126] M3tMl-4-2(D> ? -tert-^/l- (3-(3- (4- ( (t P Uv?>'-2-^;>^v')^ 

f/^^y^KV^t^-s — f/v)t°yvV-2 — f^K^R^/v^—Hi 

[0127] [®fi£Ml-5-l] v^-tert-^/U (3-(3- (4- ((^^-2-^/^^) 

(M^Ml-4-2(7)Blj&l) 
[0128] [fc46] 



5£0II 1-4-1 fcfBgfc© ^ - tert - (3 - ^n/Hf JJ - 2 - ^/V) ^ 
Kv^M^~M2.0gK $S3£0i|l-l-4fcfB#<£>2- (4- - 
^^v ? /^^)t°yv ; >'(2. 44gh MJ^fv^T^CO. 086 /z L) , "rhv^Wyy 
(20mL)«^^50°Clt#T^^/Wy->r^-h(2. 8mL)£4[e]^tfT5 

mm%^yV^^f ^n^Wyy-i- (r<frs\ ffigt^fr=3: iov^2 : i)-efif 

MUfIffl^t>(2. 2g)£«^LT£l7c 0 

'H-NMR Spectrum (DMSO-d6) 5 (ppm) : 1.18(18H,s), 4.07(2H,s), 5.32(2H,s), 
6.58(lH,s), 6.83-6.86(lH,m), 6.96-7.01(lH,m), 7.29(2H,d,J=8.0Hz), 7.40(2H, 
d,J=8.0Hz), 7.58(lH,dd,J=4.8,7.6Hz), 7.69-7.74(lH,m), 8.15-8. 18(lH,m), 8.3 
4(lH,dd,J=2.0,7.6Hz), 8.59(lH,dd,J=2.0,5.2Hz). 

[0129] [M3tfMl-6-l] v^-tert-^/^ (3-(3- (4- ( (t°yvV-2 — iM**/) 
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m&mi-4-2<D%m2) 

[0130] [ft47] 




S3tMl-6-2^fBgi(7)4-^^>-2-^y-4H-t o yK[2, 3-d] [1, 3] 
Tv^K tert-y^JV tt*r;V{\ . 48g) „ M 
itMl-l-4raft(D2- (4- -^yi?/Vtt-y)¥Vz?y(2 
. 9g), v-tert-y^ M6. 14g) , 4- ^^r?/t°y^(68. 

6mg) , xh7tKnV7^(5OmL)^)a--e20^1WL^ o SlSM^M^yV^ 

is : mm^^=3 : lov v?l : lov v?l : 2) TfitMUlfE^tJ (2. lg) 

'H-NMR Spectrum (DMSO-d6) 5 (ppm): 1.18(18H,s), 4.07(2H,s), 5.32(2H,s), 
6.58(lH,s), 6.83-6.86(lH,m), 6.96-7.01(lH,m), 7.29(2H,d,J=8.0Hz), 7.40(2H, 
d,J=8.0Hz), 7.58(lH,dd,J=4.8,7.6Hz), 7.69-7. 74(lH,m), 8.15-8. 18(lH,m), 8.3 
4(lH,dd,J=2.0,7.6Hz), 8.59(lH,dd,J=2.0,5.2Hz). 
[0131] tti^g#jM4-^V^-2-^y-4H-t P UK[2, 3-d] [1, 3].^rf-vV-l 

[0132] [Sjtf^l-6-2]4-^^-2-^y-4H-t°yK[2, 3-d] [1, 3]^iK? 

y-i-^/v^^yy^y rvyK tert-y^yv ttrrjv 

[0133] [{£48] 




l-(2-T5;y-t: 3 yv :; >'-3-4'^)-^y^(990mg) > v^-tert-y^/V 
/Vsj?^— M7. 92g), 4-v ? yfv^T^yt°y> ? ^(88. 8mg) % hy^fv^T^^(4. 95 
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%mmm%m&MLtc 0 mnt-yv^^^yv^^^yn^h^yy^- 

9^>-Mmx.<5-iV=2.\ D-etSlU tffrMb^J (1 . 48g) ^^«^LT#7c 0 
4 I — NMR Spectrum (DMSO-d6) 5 (ppm) : 1.56(91 1,s), 5.01(11 I,d,J=3.6I Iz), 5.45( 
lH,d,J=3.6Hz), 7.28(1 H,dd,J=4.8,8.0Hz), 8.25(1 H,dd,J=l .6,8.0Hz), 8.36(1 H,dd,J 
=1.6,4.8Hz). 

[0134] [##Ml£>BiJi£c3]3- (3- (4- (t°y ^yy-2-^/u^y/^;u) -^WM - 
[0135] [ft49] 

of 

^»ffl^T, S3tf!jl-8-2^fe«02- (4- 
3--f/M-^) -^v7^yh^» -t°y^(200mg), M^l-7-2^fnic©2 
— N — zf V^y1d)V^;V-Z - t u y Z/y^uy>m. ( 1 34mg) , mk-f hVvM8 2mg) 
, 7 1 h7^(hy7i^^^7^>')/^7^^A(59mg), 1, 2- v^r^rv^X6m 
L)t3«tt57K (1 ml) <Dm^^80°C-X:2mmmWLtl o Ztom&VS&g.Ut.'VftM 

frUyWwWvyj— ^yyy-.mm^^=4 ■. i~i : 1 -m^^) ^xfS 

SU fIfEf^Mll6mg)^#/c 0 
[0136] ft^»2-N-:/>^;&,M^^ 

Lfc 0 

[0137] [MitMl-7-lWPy-2-4/^-^^^yy TyyV tert-^fVv 
jv 

[0138] [ft50] 

tert-^/WT (650mL) t^-tert-^/^-^-f (24g) ©ilS 
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^ : ^^^=1 : i) vmmu mm\&® U8 g ) <h#/c 0 

'II-NMR Spectrum (DMSO-d ) 5 (ppm): 1.47(91 1,s), 6.99-7.03(11 1,m), 7.70- 
7.74(lH,m), 7.77- 7.80(1 H,m), 8.23-8.24(1 H,m), 9.72(1 H.brs). 

[0139] [M&\ l-7-2]2-N - y°h*i/jJ/V^;V - 3 - t°y £^P^gfc 

[0140] [ft51] 




.®tMl-7-l^iBic^t°y^-2-^-*/W^^^ Tv^K tert-^/l' 
^7VV(16g)tN, N, N' , N' -^Yy^}V^V^yTVy{2^)(D ; r\^\lYxi 
77^M(400mL)^-70°Ct^*PL, n-^/vy^A (78mL, 2. 64M ^ 

^y?«)£i™«TU i05>rait#L7c o ^<7)^#)^-10 o C^b-6 o C(Dra 

&T#f-au ^M-c2R#ffl»Lfc 0 six ^«^'^-7o 0 c*-e?fr*PL, hM 
yy^/u ^v-K58 g )^i0^-eiiTt/i o ^(rM^m^o°ctx^ux,t^m 

#3(l4g)£#fc 0 

'H-NMR Spectrum (DMSO-d g ) 8 (ppm) : 1.32- 1.41(9H,m), 6.80-6.84(lH,m), 
7.95-8. 13(2H,m). 

[0141] #%Ml^J^3^fc^m»®2-(4-(5-3-K-^y^f-y^/l--3--r 
[0142] [iSljgM l-8-l]2-(4-(5-HJ -n-7"f/^^/V — f y - 3 — f 

[0143] [<ft52] 



hy-n-y^/^^/^y(3g),0jtMl-l-4^aE*(D2-(4-(2-^hn 
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-^;v) -^yiy/vir^y) -t°Vyy(4. 9 g )^L-C4-^^T5/t o y^(ii 

6mg)(DxhytKt3^7VM(90mL)(^, ^-tert-^^v^-^— K7. 3g) 

m^^t^MTdto ^(D^mM^mu *^f^n^*-e»u m^mm 

*7A^n-7^77^- (^/^y : ffitif^=4 : 1) tttlL, fffHf^#>(5. 
3g)&#fc„ 

'H-NMR Spectrum (DMSO-d g ) 5 (ppm):0.81-0.85(9H,m), 1.08-1.12(6H,m), 
1.23-1.30(6H,m), 1.46-1.54(6H,m), 4.00(2H,s), 5.30(2H,s), 6.40(lH,s), 6.8 
3-6.86(lH,m), 6.97-7. OO(lH.m), 7.25-7. 26(2H,m), 7.36-7. 38(2H,m), 7.69 
-7.74(lH,m), 8.15-8.17(lH,m). 

[0144] [$JjiMi-8-2]2- (4- (5-3-K—Yy^^y^^-3-^/M^) -^v 5 

[0145] [fb53] 

: 1-4 : 1) (--atMU MfBft^t) (2. 4g) £#fc 0 

X H-NMR Spectrum (DMSO-d ) 5 (ppm):3.99(2H,s), 5.31(2H,s), 6.66(lH,s), 6 
.84-6.87(lH,m), 6.97-7.00(lH,m), 7.26(2H,d,J=8Hz), 7.39(2H,d,J=8Hz), 7.70 
-7.74dH.rn), 8.16-8.17(lH,m). 

[0146] |^T> #%MK-tn^(D3- (3- (4- (t c y^-2-^^^-^) -^IS? 
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[0147] [##f^2]tert-^^ (3-rtf;^°!Ji;y-2-#)*;WV^h(D^^ 
Dft54] 



S*#ffltlT^ l-(2-T^t°yv ; >-3-^)^7^(50g, 368mmol), ^ 
>K^b(120g, 552mmol)£tert-7^V— /V(200mL)co 

^(500mL)^P^, ^mLTV^0««L, tlfHft^ (77g) «^0f*tL 

'H-NMR Spectrum (CDC1 ) 6 (ppm):1.54(9H,s), 2.64(3H,s), 7.03(lH,dd,J = 4.8,8 
.OHz), 8. 16(lH,dd,J=2. 0,8.0Hz), 8.63(lH,dd,J = 2.0,4.8Hz), 10.82(lH,brs). 

[0148] [##M3]^/^ 5- (2-T5yt°y^-3-^)^ydr-^y-;^-3-^/v^ 

[ft55] 



Omg, 2. 29mmolh ^^H^^^^CeeSmg, 4. 58mmol) <DW^>(5. OmL 
)tS(^ ^ST/WAtert-7>^K(514mg, 4. 58mmol)^P^, 2R#r B 1S 

wv/t 0 w^>(5. omD^m^xmmmwvr^k, #yr>Atert-^>^K(25 

7mg, 2. 29mmol)^Px. > 2R#M#L7t Q S^?^^I^tttKn^7^ ( 
477mg, 6. 87mmol)^Ti^/-^(10mL)^Px.-ClB#r^#L7 > c#, Om 
D^riPx., ^S-C«jf#L7t 0 zK(30mL)^Px. x g^^vu-CtttfiLfc u » 
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K&m (443m g ) % &&mw-bLxmc 0 

'H-NMR Spectrum (CDCO 5 (ppm):1.45(3H,t,J = 7.2Hz), 4.49(2H,q,J = 7.2Hz), 
5.40(21 1.brs), 6.79(11 1,dd,J = 5.2,7.61 Iz), 6.91(11 1,s), 7.81(11 1,dd,J = 2. 0,7. 61 Iz), 
8.21(lH,dd,J = 2.0,5.2Hz). 
[0149] [##M4][5- (2-T^/t°y^-3— (7V)^y^7-7V- 3— <7VW/-/V 

[ft56] 




^*#W^Tx x-f-fr 5-(2-r^y^Viyy-3-4ji')4y^^/—ji'-3-^ 

/^^l*'— M381mg, 1. 63mmol)(^7"h7tKn77^(3. 8mL) b^f/*- M3 
. 8mL)C0litf?i$(C > 0 o C'ezK^fb^ , 73g-fhyr>A(201mg, 4. 89mmol)^JP^, 
0°CeiH#ra, 20°C-C21B#ra»t/C o tKtK»£PT, EJ&iE£?K^2N:£|£(2. 
46mL, 4. 89mmol)&$gTU OtT^lO^fnl ^fiT?30#raJItfLfc 0 tKtR» 

Xr-ytHWy^U. 4mL)iC«J^L,0 o C-e/K*fb* r >*-i-hy r >A(67mg, 1. 63 
mmol)^Px.,^y-/U(l. 4mL)T-i5feV^/ufc 0 ^fiT-l^jt^Lfc^ 60°C 

x5mxwLtc u ^M4m\\r,R}tu^m^iNmma. 63mL, 1. 63mmoD 

r>^7KM«TLT^Stti:L7tm, ^^^T*ttaiLfc 0 
-7^^r>^-e^L«, »±TM£g*U ^faf^^(258mg)«Hfe 

II-NMR Spectrum (DMSO-d ) 5 (ppm):4.56(2I I,d,J = 5.6I Iz), 5.54(1 IT,t,J=5.6IT 
z), 6.27(2H,brs), 6.72(lH,dd,J = 4.8,7.6Hz), 6.90(lH,s), 7.90(lH,dd,J = 2.0,7. 6H 
z), 8.10(lH,dd,J = 2.0,4.8Hz). 
[0150] #%M5~10fi, ##M3*3<tt^4©StJ^^^-Cfe5 0 
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[0151] [##M5] N-(3-T±^^V^>--2-4^)-2, 2-i?^/V7°ri^-r^(D 
Mb57] 

1 - (2- T^/t^ vV- 3-^/1/) J^V^ (272mg, 2mmol) , 4- i?^/UT%; 
fc°yvV(24mg, 0. 2mmol), hy^/UT^(0. 64mL, 4. 6mmol) „ fcJ^M' 
^(2mL)<DWi^-^Oi^.fSX^it^<^/U(0. 52mL, 4. 2mmol)£MTU ^ 
m-t? l R#M x 60°CX«5WmWWVrc c 2- ten - y^)V - 4 - tf-jv - 4H - t°y K [2 
, 3-d] [1, 3]«f-vV-4— f/u tV^~h*<7)^«=^ SiS^W- 
*(2mL)*5j:U«5N^(0. 8mL)^Px, ^fiT'30^^«#L7c o 
#?KU 7X)1^5N7K^fb-7-hy f >A7K^«(lmL)^P^'C s M^^JfctfJLfc,, ?§ 

'H-NMR Spectrum (CDC1 ) 8 (ppm):1.33(9H,s), 2.64(3H,s), 7.10(lH J dd,J = 4.8,8 

3 

.01 Iz), 8.17(11 1,dd,J=2.0,7.6IIz), 8.64(11 1,dd,J=2. 0,4. 81 Iz). 
*2-tert-y^-4-y<5 : -/^-4H-t o yK[2 > 3-d] [1, 3]^rf-vV-4— f 
'H-NMR Spectaim (CDC1 ) 8 (ppm):1.09(9H,s), 1.32(9H,s), 2.05(3H,s), 7.14(1H 

3 

,dd,J = 4.8,7.6Hz), 7.7l(lH,dd,J = 2.0,7.6Hz), 8.51(lH,dd,J=2.0,4.8Hz). 
[0152] #%M6~7tt, ##0j5©glJikfrj£Ss-Cfc5 o 

[0153] [##M6]2-tert-7 , 'f-^-4H-t°yK[2, 3-d] [1, 3lttW^-4-$-><D 
Wb58] 

2-r^/^=i5'->-^(13. 8g, lOOmmol), 4-^^r^/t: o y^>-(l. 2g, 10 
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mmol), hV^^TV^(55. 8mL, 400mmol) , joJ:0N-^^t°niJ]<V(14O 
mL, 42mmol) ©?^t){'0°C«tV^n^ (24. lg, 200mmol) WTL 

^#1(16. 6g)£#fc„ 

'H-NMR Spectrum (CDC1 ) 8 (ppm):1.45(9H,s), 7.48(lH,dd,J = 4.8,8.0Hz), 8.52( 
lH,dd,J = 2.0,7.6Hz), 8.97(lH,dd,J = 2.0,4.8Hz). 

[0154] [##M7]N-(3-T-tr^t°y^-2-^)-2, 2-vW/^:/P^^K<D^ 



2-tert-^/V-4H-t°yK[2, 3-d] [1, 3]^f"^-4-^(10. 2g, 5 
Ommol);i3j:t^h7fcKP:77^(50mL)©^ 

y'n5K(0. 97M xh7tKn^7^§H$, lOOmL, 97mmol)<H&TU tKTJl&T 

'H-NMR Spectrum (CDCO 6 (ppm):1.33(9H,s), 2.64(3H,s), 7.10(lH,dd,J=4.8,8 
.0Hz), 8.17(lH,dd,J=2.0,7.6Hz), 8.64(lH,dd,J = 2.0,4.8Hz). 

[0155] [##M8]^^-/V 5- {2- [(2, 2-^^/K7°n/V^/V)T5./]t o y^>'-3-^ 
/V } -TV ^f-l/— /> - 3 - # JV$&*SV— b<D ^fig 
[ft60] 



[fb59] 
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N-(3-T-tr^t°!J^-2--r^)-2, 2-i^;M^n/^K(8. 08g, 36 
. Zmmol)^ ^g^xf;V(10. OmL, 73. 4mmol), fcilU^yy— M36mL) 
(DM^(--25°C-Ci7y^Atert-^>^K(8. 23g, 73. 4mmol)eni, -25 
°C-ClB^rafWLfc 0 SiSM^^*(72mL)^D^TSa"CWII, M^^O 
6mL)^P^T^JSL, #btL/t7Rja^b^W^^(36mUTi»L/t c 
(14mL)&£UmmtFv3ci//l-r^'y(5. lOg, 73. 4mmol)£rJPx_ ^S"C305> 

ttf±SLf-M, M«ffiT^*L/i 0 #bti/taS(^^/-/K35mL)^J:t»y 
xW5^(5mL)&Jn^, 80 o C^b85 o C'e6B#^ff#L/i o JKJ&^W-n-^ 
y°yy(105mL)^P;^ ffiftLfc@ft£2tiiU MsB^^(6. 90g)£#fc n 
'H-NMR Spectrum (DMSO-d6) 8 (ppm):1.19(9H,s), 1.32(3H,t), 4.37(4H,q), 7. 
12(lH,s), 7.46(lH,dd,J=4.8,8.0Hz), 8.25(lH,dd,J = 2.0,8.0Hz), 8.58(lH,dd,J = 2 
.0,4.8Hz), 10.03(lH,s). 
[0156] [#^M9]N-{3-[3-(tKn^>^^)-fy= 3 r-^yWv-5-^]t c y^-2 

[fb61] 



5- {2- [(2, 2--y^)V^xi/^J4^)T^A^yy^ / -'i-4M^J^' 
f-y— )V-?>-%)Vi$^yV— Mlllg, 35()mmolK /V(llOmL), fcJl'O* 

^f7tKn^7^(350mL)(7^i^t)^'*:ST-7k*ft^y*^y7-A(13. 2g, 350 
mmol) ^Ux., ^aT6B*|SJ«^Lfc 0 SJ^"^#)(-7k (350mL) fctff5N«( 
90mL) SrJjPx., ^tr<?30#IWflH$&, SNyk&fc^HJ 7^*M (1 lOmL) £JJP 

rtb/io ii^iJiT^*L> [5-(2-T^yt o yv^-3-^)^y^y-/^- 

3-^]yyy-/V^^f^gAL/cSfBft^(83. 8g)£Jtfe@tt£LT#fc 0 
: H-NMR Spectrum (DMSO-d ) 5 (ppm):1.20(9H,s), 4.52(2H,d,J = 6.0Hz), 5.53( 
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lH,l,J=6.0Hz), 6.70(lH,s), 7.44(lH,dd,J = 4.8,8.0Hz), 8.19(lH,dd,J = 5.6,7.6Hz 
), 8.53(lH,dd,J = 2.0,4.8Hz), 9.89(lH,brs). 
[0157] [##MlO][5-(2-T^/t o y^-3— (VvKy^fV-^-3 — 

[ft62] 



/-OH 




9 n - { 3 - [3 - ( t Kn ^y y=¥f-y -/^ - 5 — f/v] t°y 

y>-2-^}-2, 2v ) ^^/U7°n^-7-5K(82. 8g) &J;tWy— M350mL) (79 
^fe(-^fi"e5N7K^{t-7-hy^AzKI§*(350mL) &M^, 57~60 o C-ei4B^ 

#1(42. 2g)^^fe@#<itT#7t„ 

'H-NMR Spectrum (DMSO-d ) 5 (ppm):4.54(2H,s), 5.57(lH,brs), 6.25(2H,brs), 
6.71(lH,dd,J = 4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J = 1.6,7.6Hz), 8.09(lH,dd,J 
= 1.6,4.8Hz). 

[0158] #%MH~13fi, #%M5~10(D«^^-efoSo 

[0159] [##MH] N-(3-Tirf-^t°y^>-2-^)-2, 2-v ? y^7 0 n./^-7-^K 
WH63] 

1500L^^^l-(2-T5yt°yv J ^-3--f/l-)^y^(40. Okg, 294mol)^ 
inx.«, fvV^(^15kg)-e^V^jAA.7c 0 M^^^ff347kg^5J; 
5\Z.Wtel/&Mtt&*&itt?'*n'{M53. 1kg, 1. 5M/M)»^7C 0 fy^ 
/VT^(23. 8kg, 0. 8M/M)^rrtS30°C« KTM KU rtS20~30 c C-ClH^ 
TO±»Lfc 0 fft»y^/vr^^(23. 8kg, 0. 8M/M)^rtM30°C^T-e 

tirti, rt?a2o~3o°cT2B#r H m±s#L, sj£«tlti^^&hplc^t 
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-fy^y^ny, 7K(100L)&ftfi30TOT«TU JSc^T, 35%&H (49. 0 
kg, 1. 6M/M)&rtfi30TOTT^TLfc o SJS^^S^^Wm, 15^ 

(a)*3«t^TS(c)Srl500LKJSm-ML^: o 77^9T> r»^9VK289kg 
)^P^L, $cl^T48. 7%7Rtt-7-hyf>^7ki§i*(43. 4kg, 1. 8M/M)£f*Jfi30 

IBLfc. i5^±fltLfdl T/g(eh ±Jg(f)&*ftW&»J#tf\ TJS(e)^l 
500L^f5-ML7t o «^/Kl44kg)^0^, 5^«ML 155a v TOi:# 
fiU TJI(g), ±i(h)^»15{^it^ T)l(g)^l500LM^fe--MtT 
^m^jv (144kg) fcfln*., 5#KJi#&, l5#^±#gLfc 0 T/i(i)£Brt)tfJL 
±JP(f)i±^(h)&1500L£j£ft^JCU M-^/^(^15kg)-C^V^^ 

1500L£fSfri-MLfcW&Jl&^*i$L (StR50°C) , it«^200U^ 

7kg)«l^t7c 0 ©«9tiiL^«|«|*RW^^J:Sr300LSJiSffi^AtL, h/>^(9k 
g)"C}!fel^A/£ a ^M^^bMii««L(ffl7K5or)^>xVf--75^(Z)-g|Jj 

fi^^Mofctr^^a^tDjg^^SOOLS^ffi-AtL, IvV^(9kg)-C^V^iAAy 
fc 0 MJ±fi»S^SF^L/c(S7K50 o C~70 o C) 3 gilj^%A,^i<^ofc^T% tK#T 
»P^fjU rtS5()°C^T"eh/^^(52kg) &M?Lf' 0 mfrMffiZftMl-Tc ( : &7k 
50~80°C) o >'MI„!8()(\ 090MPa^±T*^ai^m*^<^ofc^^T* 
?Mg»TU rtM20~ 30°C-e^/-/V(61kg)^Px.fc c 

S*#fflt(T, ftftW^/-/H£»SUS^{^ffiU ^/-/Kl3kg) 
-C^V^mbfec ffit«9WLfe^R*1500LSfSte-*P^.^, ^7-7Kl3kg)-e^fc 
V^iA^ N MtEft^tlcO^/-^m(g^»69. 4kg^#, «:107. 3%)& 

Wu 

HPLC&# ^77A:YMC-Pack Pro C18 (5/zm, 150x4.6mmI.D., YMC), #fJj 
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t@:ri?]^MJ^/7K/ / MTV^^A=300/700/l~900/100/ / l(v/ / v 

/w) 0 

[0160] [##M12]^/V 5-{2-[(2, 2-^^-/^n/V^)T5;/]t o y^>'-3—f 
[ft64] 




S*^T, 1500LSlSfe^CON-(3-T-t^t°yv ; ^-2-^)-2, 2- 
vV^V^H/^KcT)^/— /H£^(fiijXg(Dl|X^100%HK^ 294mol) 
->^7Et> ; ^^(64. 4kg, 1. 5M/M)^7)P^'/C 0 7y^Vfigl£P»U W# 
^LTfcV^c22%tert-y , >^-^yyAni^/--/^^(212. 5kg, 1. 45M/M) 
£ftmo°C^TTigTUc 0 rtfi-5~10°C-C30^_h«M, SJS^HH-TLT 
V ^r<^HPLC«»f§L7c 3 

t]*u^y;VTVsM.mM.(AO. 8kg, 2. OM/M)^rrtffilO°CJ^T^Px. 

;~Mx-?S~Mi5. 3k g )/7K(5. 2kg))^mm^mMU£^b^&20°C&,T 

-VffiTU *(582T0£ftM3OTOTTiftTLfc o »(28°C)«M19#^, ft 
fi20~30°C-C^7V 4- {2- [(2, 2-SW/vrP/V^/U)T5/]fc D y^-3 
— </W— 2— (t Kn^r vM^/) - 4 - V7*9 Ymi Og) &MxJto Bm^r 

mfc<n$rm%mmuz'&* \Hm5^25°cxm4kmwLtc 0 aswru-o^t 
%HPLc\cxm&Ltc'&, mm^pum. 5o~7. oote53n?48. 7%*^^ 
y 7 s 1 0 ~ 2 5°c xm r l/c ( 1 8 . 1 kgf^ffi ) 0 a 1 0- 2o°c ~e3 B#r^ 

6in]!^{tTja>^^m-e@^ii^ffort: 0 ftM>bm^ whim 

L1t-$&=-?;~Mx.?;~M2. 4k g )/A(i2k g ))x^-*&mum, « 

(D^fsm^mm^^xAm200L)x&vit o ^^o^xm^imt 
otdk, wetmw-^m^mniLfz 0 nk^x% m^mm^x, 45~5o°c»© 

7K«T, «J±«U @ft(71. 52kg) *fflZ 0 
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lk\^ 1500LRjSm^±El"e#^/c@#:(71. 45kg)^Px., ^y-/l^(^7k 
>-(21. 6kg, 1M/M) ^Hx.7l 0 fi*(75°C)fg^£H£fJU rtS.70~75°C-C14 
y^(488. 7kg)?rrtM55~75 0 C-eM Kbf- 0 ^60^, rtfi50~53°C"e^/^ 5 

- { 2 - [ (2 , 2 - ^Wn^ y^/u) r ^ y ] t>y ^ - 3 - ^ } y 3-f-y - 3 

-%SUs$^yu—h (^J5g) rtM45~50 < CT'@^WUiLT^5r^ g IS 

TM»6iiu n - ^yy?>v^y y ~/W£^« (n - -y°y ^ ( 70kg) /^y 

y~Ml0kg)h ^^Trn--y c y^(80kg)T:»Uto ^*i-T15^±f^» 
fTofcfJ^ wet@f$^SUSW§ff(-fei9tiiL/to wet@#:^ffl^Mi^~C, 45-50 

°c<Dn^mnr,mB^mummt^(54. 55k g) w:58. 6%)^#^ 0 

'H-NMR Spectrum (DMS0-d6) 8 (ppm):1.19(9H,s), 1.32(3H,t), 4.37(4H,q), 7. 
12(lH,s), 7.46(lH,dd,J = 4.8,8.0Hz), 8.25(lH,dd,J = 2.0,8.0Hz), 8.58(lH,dd,J = 2 
.0,4.8Hz), 10.03(lH,s). 

HPLC^ #7A:YMC-Pack Pro C18 (5/jm, 150x4. 6mmI.D., YMC), #t*J 
fa:T*\>~\yfr/fo/ffi&T'y*:~yj* = 300/700/1 -900/100/1 (v/v 

/W) 0 

[0161] 3][5- (2-T5yt c y/^-3-^)'fy^-f-y-/v-3-^/v]yyy-/v 

[ffc65] 



^*^T, i500LSj^fui^^ 5- {2- [(2, 2-^y^y°n/v^)y 
5y]t o yv ? ^-3-y'/v}y'y^-f-y--/^-3-^/^^y^--b(54. 5k g , i72moi) 
yyy-M4. 9kg)-c?!fcv^^^ 0 ici^c, yyy-/^^if loskg^^s 
j^^yyy-^^px., hv^-f-^r^xs. 7k g , o. 5m/m)£«lt^px_/^ u 
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7K/£»i!^U rtS30°Cl^T-e^^tKn^^(121kg)^n^7c c :/ 
y-T^i|JMi9#x.^3l^T,**ft^*^y^A(7. 15kg, 1. 1M/M) 

Tit, v-^b^/K(4. ot)«ii^^#i, rt)'y.o~io°c-e«a#L/t 0 m 

B ^^{^VM-TW^a. 30kg, 0. 2M/M)&ftMO~lOt;T'lR£ffl:£A±;0> 
ttT#SMPLfc 0 v^^fr*™^*., 3B^m±^ifTrtS£20~30°C 

fclM&u ^wt*rt}a2o-3o o cci^«^^To^ 0 is el sjs«It 

,7K*fb^*^y^A(l. 30kg, 0. 2M/M)^rtffiO~10°CT^#J»Uc 0 

£&HPLC(&ftl) ^TlftigU «ff #t/c 0 

MB, 48. 7%7K^ft-7-hy^A7K^(71kg, 5M/X/[)^rti£50 o CJ^T"eMT 
flh ^V^T7K(133L)^^)fi50 o CWT-eiiTt/c c fi7K(50~80°C)flB»P»L 
, rtS50~60 u C-e20Hf rBm±»Lfc^, OT^7LTV^r^HPLC(^# 
2) fcTflfe!8Lfc 0 

^V^\ TjcMT, 7R(73L)^MTL7C 0 ^VM15 c C)M(-W#X., f*]&15~ 

30°ct[5 - (2 - r^y t°v i?y - 3 - ^y^-f-y-zk - 3 -TWyV-/^P 

@#W#f,Hh«1§tJt 7j<(218L)«TU i^T7"^^ST, 35% W( 
115kg)^rt?y.l5~30 o CCfiTU 7k(3L)-e^V^A/^ 0 rtMl5~30°CT5y> 

£l±MWLTc&, puy-^-icxR)^wm^pmu. 00-5. oo-efc5^«ig 

U rtSl5~30 c C-ClB*rfHl-y;±ff#L7c o ^T\M<DpH^7. 00~8. OOi-fr 

sre48. 7%7kitft^by^-A7K««TL(i7. i kg&m), mmmLtc 0 w 

^P«L/t D «(35~45°C),Mii^68cmHg^±, ftfi30°C^±<D^{4:T, 1 
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iLfc, #il^f§!^ 7K(^200L)-e»U M^IlH^^ia^IWTo/cm, 

wet@f$^y@ra^L/c 0 7icv^\ w^«^r, 45~50°c^S7j<«T 

, «£E»U mtdik&mm. 57kg, W:80. 9%)*#^ 0 
'H-NMR Spectrum (DMSO-d ) 5 (ppm):4.54(2H,s), 5.57(lH,brs), 6.25(2H,brs) 
, 6.71(lH,dd,J=4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J= 1.6,7.6Hz), 8.09(lH,dd, 
J = 1.6,4.8Hz). 

HPLC^itl *7^:YMC-Pack Pro C18 (5pm, 150x4.6mmI.D., YMC), » 

/w) 0 

HPLC#fp2 #7A:YMC-Pack ODS-AQ (5/<m, 150x4.6mmI.D., YMC), 
tg:Tirh--hy/i./ z K/85%y^/l-^-^^/^>{t^hyr>A = i 6 i. 3/83 

8. 7/1/1. 1-900/100/1/1. l(v/v/v/w) 0 

[0162] ##Mi4~i5fi, £#Mio<»&^£Srcfc5 0 

[0163] [##Mi4][5-(2-r5yt o y/y-3--f/v)^y= 3 r-i/-/--^-3-^]^/-/v 

Wb66] 



^/i. 5 _{2-[(2, 2-/V^/a/V^/l-)r5/]t 0 ]Jv > >-3-^/l-}^y^r 
f-y— /V-3-^>>J?^V— h(3. 17g, lOmmol), -^y/— ^(3mL), *3j:t>x 
bytKo7y^(10mL)(D^^(^a^7K*fb^*^hy^A(0. 38g, lOmmo 
1) 7R/£T7)^fi^T«»L/c 0 I>4JS^^5^^L^5^^1o^5 

N7X®!ft^MJyi,7j<«(2mL)^Px., 55°C^T«ff WUZ a bLfcU^m^ 

jg^v^r>^(0. 18g, 2mmol)^nx./c 0 tfr mUc^ft^liiU flfSf t^tl (0. 
39g)^fe@#^LT» 0 
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'H-NMR Spectrum (DMSO-d ) 5 (ppm):4.54(2H,s), 6.31(2H,brs), 6.72(lH,dd,J 
= 4.8,8.0Hz), 6.89(lH,s), 7.90(lH,dd,J = 2.0,8.0Hz), 8.09(lH,dd,J = 2.0,4.8Hz). 
[0164] [##Ml5][5-(2-T5:yt c 'y^-3-^)^ydr^/-/V-3-^]^/-/V 



/-OH 




39g) ^XXlA(2mL)(7TU^m^M^oNAm^hV^^AW-W(0. 5m 

! H — NMR Spectrum (DN4SO-d g ) 8 (ppm) : 4.54(2H,s), 5.57(iH,brs), 6.25(2H,brs 
), 6.7l(lH,dd,J = 4.8,8.0Hz), 6.90(lH,s), 7.90(lH,dd,J=1.6,7.6Hz), 8.09(lH,dd, 
J = 1.6,4.8Hz). 

[0165] [#.^16]3-[3-(^PP^/l-)^y^^/-/V-5-^]t o yv ; y-2-r?^(D 




[5- (2-r?/t c yv ; ^-3-^)-<y^f-y-^-3-^]yy/-/Ko. i9 g , 

ImmoD.N, N-vyyvKri?hT5K(lmL)<7)^^#J^ J&fc^-^/WO. 15m 
L, 2mmol), ^yhyry'— /^(O. 26g, 2. 2mmol)^J;t>xhytKpy7^(lm 

'H-NMR Spectrum (DMSO-d g ) 6 (ppm):4.84(2H,s), 6.31(2H,brs), 6.72(lH,dd,J 
= 4.8,8.0Hz), 7.04(lH,s), 7.91(lH,dd,J = 1.6,7.6Hz), 8.11(lH,dd,J = 1.2,4.8Hz). 
[0166] [##Ml7]v ; -tert-y^/U {3- [3- (^nn^/VMV^f-;/— />-5->|Vt/| 
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[ffc69] 




3 - [3 - (^PP#/1/) -ry^ri^y — ;V- 5 - >f/l/| t?V 2 - TVs (420mg, 2 
. Olmmol), 4-v J y^/VT^yt°yv > V(26. 8mg, 0. 220mmol) , xfytKnyy 
>(2. lmL)(D?I^^ > ^fiT%> ? -tert-y'^v ? ^-^-rb(924ing, 4. 2 
4mmol)^Px.jf#L7c 0 25BWJh Rfcm^7k%M^W^>X»mLfc^ 
«^5%«7K-C-»L, «j±T?«£^*U i§fC{^t)(880mg)«||fe 

'H-NMR Spectrum (CDC1 ) 5 (ppm):1.33(18H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 

3 

IT I,dd,J=4.8,8.0I Tz), 8.30(1 1 T,dd,J = 2.0,8.01 Tz), 8.62(1 1 T,dd,J = 2.0,4.8T Tz). 
[0167] 18-21 fit, #%M9~ 1 0*5 <£t>*#%#!j 16-1 7<7)«^&&-Cfo5 0 

[0168] [##Ml8]tert-^^ {3- [3- (tKn^v^^M 

t°y i?y -2-4 M %^MhQ)&}& 

mo] 




.-nf-ju 5-{2-[(2, 2-v ? ^^y o n/V^)r?/]t 0 ]Jv ? >--3-^}^y^r 
■JhA- /V-3-^»i?#^V— 59g, 5mmolh ^-tert-^Vl^;*/— tff* 
-fMl. 31g, 6mmol), ^J;0xhytKnyy>'(5mL)^^^^S"e4-v ; y^ 

/yr^/tfyvMeimg, o. smmoD^p^, ^fiTintp^ffifiL 6o°c^6n^tt 

15mmol)^D^, 0°Ct305>r B Wfli, l?£llftI#Lfc 0 SJSjK^t^SrJD 
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44-NMR Spectrum (CDC13) 5 (ppm):1.47(9H,s), 4.83(2H,s), 6.63(lH,s), 7.17(1 
H,dd,J = 4.8, 8.0Hz), 7.58(lH,s), 7.97(lH,dd,J = 2.0,8.0Hz), 8.51(lH,dd,J=2.0,4. 
8Hz). 

[0169] [##Ml9]tert-y^/V {3- [3- ^nn^/V)^y^-^/-/U- 5— f^]t°!J 
1/^-2 — f/W#/W-^— r-GQ^5c 



[ft71] 




MmmU h\ ^>y>yry-/^(3. 55g, 29. 5mmol)£rN, N-^^/VT-t 
bT^KdOmDi^WL, 7k7R7^T.«^^(2. 06mL, 26. 8mmol)W 

TU ^:ft^^^-^y>yry-/Ki : 1. 1) on, N-sw^ri?r-r5K?§ 

S*#ffltvT\ tert-^/W {3-[3-(tKn^^/^)-ry^/-/^-5- 
-Y/V]t°yv > V-2-Y/^}^/W'<7 ( — h(781mg, 2. 68mmol)^N, N-vW/K7* 
irbT5K(2. 7mL)i:iHL, tK^K^T. hmUzM.\t?-Jr=-;v-^yy^)TV*- 
Ml:l. l)ON, N-^fvUTirbT^KI§Vg(6rnL, 14. 4rrrmol)£MTU W& 

-<>-y>yry"-^(i:i. Don, N-P/f-^r±hr^^m(2. 2mL, 5. 12m 
mol) ^fi-eiH#rRl»L7c 0 >K«T\ SJSSK^lN^lfe'fb^WJ^A* 

*£U^ MJ±T«£^*U ^ta^^(Daf$(953mg)«|§fe^^t)^L 

T#7c 0 

'H-NMR Spectrum (CDC1 ) 5 (ppm):1.47(9H,s), 4.65(2H,s), 6.67(lH,s), 7.20(1 
H,dd,J = 4.8, 8.0Hz), 7.44(lH,brs), 8.01(lH,dd,J = 2.0,8.0Hz), 8.52(lH,ddJ = 2.0, 
4.8Hz). 

[0170] [##M20]v ? -tert-7^/U {3- [3- ^un^/U)^y^/-/^-5— (VH 
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[ft72] 




tert - zff/v { 3 - [3 - (^p^f/v) <<y*W~;v- 5 - ^] t°y Vy-2 - 4 

/U}-Jj/W</— h<DUi$(l. 13g, 3. 17mmol)^xb7tKn^y>(7. OmL) 

U 2M<#T, v ? -tert-^^^-^^b(761mg, 3. 49mmol) ^iP^THF 

(3. OmL) T15fcV^/Wc 0 #Cl^C\ 4-^/fvI^/t°y^>'(39. lmg, 0. 317m 

'H-NMR Spectrum (CDC1 ) 6 (ppm): 1.33(18H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 

3 

lH.ddJ = 4.8, 8.0Hz), 8.30(lH,dd,J = 2.0,8.0Hz), 8.62(lH,dd,J = 2.0,4.8Hz). 
[0171] [##M21]^-tert-^/^ |3-[3-(^n^)>fyW-;l'-5->f/H 

[fc73] 



^*^T, 5ooi.stSfffi ^[5- (2-T^/t°y^-3-^)^y^^/-^ 

-3--f7^]/^/-/K26. 00kg, 136. OmoDtl, 3-^/^-2-^^VyvV 

^(i43k g , 5. 5w/w, m^^mi^—UMfttf)&M^ j^w&m6Lfc 0 
5~45°cximmu±mwL, [5- (2-^/^^-3-^/1^)^ *^/-jv- 

3-4/^1^ /-/^imm.^MLfc. F^M5~25°C-C»^^/K19. 40kg 
, 163. lmol, 1. 2M/M)«TLfc 0 JgTI&T^ 3— 
-^^/y^/^CJfiftf-^/^^V^^., Mfi5~25trei2B#TO±Jf#L 
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7c 0 HPLctt^BLmmrzmmLfc^ ^uo-2^c^m&%im\^-rhv^^ 

7M«(48%7R^f^hyf7A^M(15. 9kg, 7jC^^hy^tLT190. 8 mo 
1, 1. 4M/ / M)^7X(5. 3kg, 0. 2w/w)®iK»aTU #C^-C|*im5~35 0 C 
-Cft^f-^C 164kg, 6. 31w/ / w)fcJ;tj $ 7k(74. 2kg, 2. 85w/w) £rMTL/t 
0 Skfc, rtfi0~25°CT^8%7iC^ft^hy^A7KM(48%7XPt^by^^« 
(13. 6kg, 7k»"7-hy r >AiLT163. 2mol, 1. 20M/M) tA (68. 0kg, 2. 6w 
/w)©M)aTL, ^S^15~30 c C^^LfdI, ll?M®MT*30#£*±^ 

00LMiSfel&t/500LS^te2(^JP^/t o 

500LS^f51^fIM«^T^9!-lli)feL/i n lf»P«LT7k. (52kg, 2w/ 
w^Px./^ rtaO~25°C^j8%7K^b^hy>>A7KM(48%7R»^fy r > 
MtS(H. 3kg, 7^mt-rh ] J^^tLX135. 6mol, 1. 0M/M) (56. 5kg 
, 2. 17w/w)<D?M)£'>LToMTU TJgOpH&7. 00-8. 50(mWM:pH 
7. 84)^HL/c 0 ^H#^8%/K^W-hy>A/k«tt35. 55kg£fflLfc 0 ^ 
V^T, l*tffi£l5~30 0 C^il^U 30^±ff#@^ H^#gL7c c SB , pH#5p 
H7. 59^hZzb%ftB&mUt&* IMkTBttti^tifrftL, TJg 

0LOTfeU-Mt7C^>^^^(82kg, 3. 15w/w)^Px.7c 0 ftfil5~30 
°C-C5^iiM, 30#&±#gU TJf (pH7. 55)£B&fcLfc 0 fm^lLfcUi^ 
5>^LT^V^Ji)i^J:05%«7K(«(3. 3kg, 0. 13w/w)t7K (618kg, 2 
. 38w/w)GQ?B$0^JD/C, ^Sl5-30 o C"e5^>Jt#II N 30^>« iiftgLT KJB 
(pH8. 23)»£Lfc 0 ^K(65kg, 2. 5w/w)»^T, ^Il5~3()tf 

ttmwm, «#ebTTS( P H7. 04)h#*l/c o 

500Li^k;ftT2COm^ffl(i, 500LHJ^"fijl«»^^tTbTl^i:^^^^j)feL/c o 
500LK)^fe2cr)±Jg^500Ljx^feli-#^L, ?S7K45~55°C, Mffiif- 

o. o7o~-o. 085MPavfymm^200Ltte&£vmmmmLfc o ^\mm^ 

^/u (141kg, 5. 42w/w)^Px.T, ff-OT&#T?MJEE^*tUt, ^(7»t££b 
^20,«^ML«,4Jtg»M^^(141kg, 5. 42w/w)^r»1-5M^"C 

<£>HPLc##f rt»3- [3 - (^nn^f/k) y^y-zi^- 5 - ^/u] t°y 
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5— f/Ht°yv ; ^-2-r5>-g-^rs(23. 35k g , m. imoDtztoumsi. 9%) 

&r»ffil7c 0 itV^T, *o5 ^|bJC-^#-C-3-[3- (ynny^vV)yy^y-/V-5 
— f/^t>yy-2-T^y-a 1:^10. 0-13. 0%fD£5ir^)±?l»frV\ 3 
[3 - Op n^f/v) yy^y - 5 -4M try >V- 2 - T^y^Sft^^m 

^*^T, 500LSlStelrtC33-[3- (^PP^^Hy^y'-A--5--f A-] 
t°y^-2-r^^»M^^/«ft(fiuXg'Cl#^l:, 23. 35kg(lll. 4mol 
)£^)£fi#U ^Sl5-25 0 C'Cv ; -tert-y'^v J *-«^f(53. 47kg, 
245. Omol, 2. 2M/M)^Pi, M^M2kg) ^^i^e, r^fc, fei^C 

feML/c4-^^r^/ty^>(D^^f-^M(4-^f-/^/ty>?>( 

0. 409kg, 3. 35mol, 0. 03M/M) £B1^^fvU(8kg) (DM) ^Px., 

<?)\< ( i kg) -vm ^Astm , m 1 o~3o°c-c22R3w> ±mwviz 0 hplc^w 

}-J^KJ^^7«t§L7^ 1, 3-^^-2-^^/y^/^(50kg, 2. 12 
w/w)^Pxfi 0 45~55t<£>fi;MiST* Ul±M-0. 092MPaJ^±^oTOtti 

ftmo c c&Ti£x*ftiMu m&wtWLtc, s ^itas^^v-Miiikg 

^y./-/K^9kg, #0. 4w/w)T^^iAAy/-c 0 -(Dm, 2##N"5HU<£>t§?£(22 
5. 65kg)&HPLC5MffLfcJ|&£, g WcO^-tert-^/V {3-[3-(^no^f 

/L-)^y^f-y-/L--5-^]t°y^-2-^}^Kv ? *--«--^fii*i9. 3 

7% N ^^tXTV^v-tert-y'^ { 3- [3- (^DP^f/k)-f y^rfV— JV- 5 
-^]tyvy-2-y/^}-<5Kv ; ^— KM;fi43. 71kg(106. 6mol, 
:95. 7%)t?fcofc 0 

500L£OSftlfcoVvC, OT^MfflUy jfff-£«^ rtfi35~45°Cl; 
*(35kg, 1. 5w/w)&30#&±a»frTjSTU rtiaSS^O^-C'v^-tert-y^ 
/V { 3 - [ 3 - (^an^f;i/) ^y ^-f-y y> - 5 - t°y y> - 2 - } 4% Kv^ 
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~«~M0. 010kg)^Px.7c o rtS35-40 o C'C30^iirf#m > @f*»liflH 

%nmu £^wimmmr°mm£i±m.WLtc 0 m^x, ftfi35~45°c-c*(3 

5kg£30, #1. 5w/w)^^ti305>i^ii^^tTfiTL/c|I, 3mm£l±-M 
Trtfi5~i5°ci;-eML, |WIS^faffl'ei2B#r H m±WL/c: c M^^>SfH-e2 
N(-5>(tT@$^!fU ^7R^./-/K^/-7Ki Nf-o^7k g , o. 3w/w) t/k 

(10i-o^27kg, 1. 14w/w)(7)^)-e»L^ 0 »$ft^, 305>«±ifi>^ 
5>«'fTl\IHfSft^#Wwet@f$(25. 80kg)£#/c o ^Wwet@f*Sr^« 
^«»g;AU ^M45~55^T*24ltfTO±*£$ys£ U MfB^#)(21. 0 
9kg)«Hfe@f*tLT#fc 0 
500L^m2^oV^C, ±gB^tfLT|s]i:SjWTV\i£gef^tj(21. 22kg 

^±J;l9^fBf^t)(42. 31kg, W:92. 7%)£#fc c 
'H-NMR Spectrum (CDC1 ) 8 (ppm): 1.33(l8H,s), 4.63(2H,s), 6.66(lH,s), 7.45( 
lH,dd,J = 4.8, 8.0Hz), 8.30(lH,dd,J = 2.0,8.0Hz), 8.62(lH,dd,J = 2.0,4.8Hz). 
HPLC^it ^yix:YMC-Pack Pro C18 (5 Aim, 150x4. 6mmI.D., YMC), 3W) 
tH:T-feh— hU/U/Tfc/^T^— ^A=300 / /700/l~900/100/l(v/v 
/w) 0 

GC^j^ #7^:DB-624 (30m, 0.53mmI.D., Film 3 n m, AgilenOo 
[0172] [##f^22]^v^ 5- {2- [(2, 2-^^^Tn^^/kfcyk) T^/] t°y v 5 
^ - 3 - ^ } 4 y^f-f-y - 3 - * /l^v-k - h 
[ft74] 

rr°' 

-C^L7c4-y^V^-2-^y-4H-t°yK[2, 3-d] [1, 3lttW>~l 
-i7^^r->y^y TVyK tert-^/V ^XxM2. 71g, 10. 37mmolk hy 
xf;^>(4. 2mU 30mmol) , ^OxK/tKn^y^OmL) <DU^V-0°C 



WO 2009/084621 



PCT/JP2008/073697 



X^JV 2-^nn-2-(tKn^W?/)rW— h(4. 5 g> 30mmol) %2\%fflfr 
WU «S^7K^ft«*-C-»L/t 0 f»^y^v-y^-CMU 511, ^ 
»U^?dft^#l(l. 56g)£#fc 0 

44-NMR Spectrum (CDCJ3) 8 (ppm):1.44(3H,t,J=6.8Hz), 1.46(9H,s), 4.47(4H,q 
,J=7.2Hz), 6.95(lH,s), 7.22(lH,ddJ = 4.8,8.0Hz), 7.42(lH,bs), 8.05(lH,dd,J = 
2.0,8.0Hz), 8.52(lH,dd,J = 2.0,4.8Hz). 
[0173] [##M23]^/> 5-{2-[tf*(2, 2-^f;^n^^7Pto) T?/] t° 

yy^-3— r/u}-ry^f-y^/v-3-^7/^^^-b 

Wb75] 



5-{2-[(2 x 2-v ; ^/W7 o P^^^^/V)T5y]t 0 yv J y-3-^ 
/W-^y^fV*- Ml. 46g, 4. 38mmol) N — KH^-tert 
-y*^;V{\. 46g, 6. 69mmol), tiXO^TYy^V^y^ (25mL) (D^^-^fi 
^-^yf-zUT^yt^vVOOmg, O. 25mmol)^Px., ^fiT14B#^tf #b/c n 

SJftil^W^&An*., r*^/i^-ertmu iimM&7kbmn1t}&7kximvrc 
o €^yt^yyA-e«t, M;£i$ffT^*u a«yy^yv^yA 

yn^y ? yy^-(^f-> : ^rc^=3: lov v?l : i) K-dtiiU fHfrMb^ 
(1. 96g)£#fc 0 

44-NMR Spectrum (CDC13) 5 (ppm):1.36(18H,s), 1.46(3H,t,J=6.8Hz), 4.47(4H 
,q,J = 6.8Hz), 6.93(lH,s), 7.46(lH,dd,J=4.8,7.6Hz), 8.29(lH,d,J = 7.6Hz), 8.64( 
lH,d,J = 4.8Hz). 

[0174] [##M24]^-tert-y^/^ {3- [3- {^n^y^jV) ^J^V'-jV- 5- J 
jV\ t°y^y -2-4 M -if^-y 




y 
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[ft76] 




5-{2-[^(2, 2-i>^M?u^lsj3;V-$=-;V)T%A¥V^y-2> 
-^M^y^y*— /U-3-%^%~yu— Ml. 73g, 4mmolK M5mL 

*1 I-NMR Spectrum (CDCl ) 8 (ppm): 1.33(1 8TI,s), 4.81(2TT,s), 6.60(1 TT.s), 7.43(1 

3 

H,dd,J = 4.8, 8.0Hz), 8.27(lH,dd,J = 2.0,8.0Hz), 8.60(lH,dd,J = 2.0,4.8Hz). 
[0175] [##M25]^-tert-^/U {3- [3- (y"n^^/V)^y^V'-;V-b-^ ;V 



v •- tert - :/^vk { 3 - [3- (tFn^rv^fvk) -f y^f-y — /V- 5 — iiV\ t°U 
^-2 — f/W^KvOfr— MO. 78g, 2mmolh V)^)VT^y{\. 95mL, 

14mmol) N fcWl, 2-^h^^^(10mL)(7)^t)^0 o C'e^||{ty^(0. 
37mL, 4mmol)MTU ^MT^fflWtJK 50°C-e305>ff9ff WLfc a RlfcU 

Ltc 0 MMum -vy^yf? Jxx-t&mu mm&. mm^m&r^u ®m.tr>v% 

^f;v^y^xi^Wyy^-\cxmmU WMi^miO. I4g)&#fc„ 

'H-NMR Spectrum (CDC13) 5 (ppm):1.33(l8H,s), 4.45(2H,s), 6.63(lH,s), 7.43( 
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lH,dd,J = 4.8,8.0Hz), 8.28(lH,dd,J=2.0,8.0Hz), 8.61(lH,dd,J = 2.0,4.8Hz). 

[0176] [##fj26]2-[(4-yn^>^)^v-]t o y^(7)^ 



mm 




S*#fflxvTs Ml8g, 94. 3mmol) COv^/W^A- 

W^K(85mL)Mi^ ^MT"C^y^tert-^>=3riXK(ll. 5g, 99mmol)^ 

. 3g, 123mmol)£30^raSTU;: o ^ffi^^Bt^WL/c^, 

<H?*U ^12^^(24. 3g)^fe«t^LT#/i 0 

'H-NMR Spectrum (CDC1 ) 5 (ppm):5.33(2H,s), 6.87-6. 70(lH,m), 6.98-7.02( 
lH,m), 7.38-7.44(2H,m), 7.55-7.60(2H,m), 7.71 -7.76(lH,m), 8.15 — 8.18(1H 
,m). 

[0177] #%M27(i, ##0j26^BU&^j£^;fc3 o 

[0178] [##fj27]2-[(4-^n^>>?^)^v']t o y>?>(Z)^ 




3S#ffl^T\ 4-/t3^y^7/l/3- /H600g, 3. 21mol)t2-7/^n 
t°yvV(343g, 3. 53mol)(Dxh7tKn77^(1069mL)?«^, 7°C^T> 
^Atcrt-^Hf^K (396g, 3. 53mol) <DThy^W9^ (3208mL) ?§»MT 
L/£(63min, 9. 2-20. 5 C C) G 22T3T?3B#P R 1jf If-U^ 5%^rt7K*^byf>A 
7M«(«7K*^hy^^: 160gi/K:3208mL/j^f^®)^iTL^(20min, 21 
. 0-23. 9°C) 0 ftV^^7'^(3220mL)^Px.tttH, fflJgtt (800mL) ~C 
»L^: 0 «j±«(^3200mL*-e), ^/^(1604mL)^Px. s ^JE^L 
7c(^3200mLirC) o #CV^C\ ^^(3200mL) ^P^^Ji^li, £b^V7^ 
^(3200mL)%MjLtfmgmU IfHft^lJ^^/^yll ( I W^789g^4f 
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, 2603g)^m^m^tLxmcmm:93. 2%) 0 

X H-NMR Spectrum (CDC1 ) 6 (ppm):5.33(2H,s), 6.87-6. 70(lH,m), 6.98-7.02( 
lH,m), 7.38-7.44(2H,m), 7.55-7.60(2H,m), 7.71 -7.76(lH,m), 8.15-8.18(1H 
,m). 

[0179] [##M2 8 ] { 4 - [ ( t°y - 2 - ^» ^/k] y^jV } tf; P 
[ft80] 

S*#ffl^T^ 2-[(4-7°P^-<V^)^v']t o y^>'(50g, 190mmol)(7)-r 
b7tKt3^7^(200mL)i§iK^-78°C(^*PL, 2. 6M<©n-^^/>y^^A^ 
1^«(88mL, 228mmol)«TL/c 0 45^»Ucf^ l^ffl^HW^v-tf? 
7^(29. 6g, 285mmol)£iifTL7c c . 305>m, ^fP^ftTV^-^^^Jq^^^ 

ma&&7k<Dm&m-vm$u ^ymm-rm^xmrn^t^k, mtrmm^ 

£-Lf- 0 atS-^Tirh^hy;K200mL)^D^, 70°CX30MmMMWLfc^ ft 

mu 4°cxm^mwLtc c mmLx^mw-zmmu mmtftmu. 2 g )^e 

'H-NMR Spectrum (CDC1 ) 5 (ppm):4.62(2H,s), 5.42(2H,s), 6.83(lH,d,J = 8.4H 

3 

z), 6.87-6. 92(lH,m), 7.50(2H,d,J=8.0Hz), 7.57-7.62(lH,m), 7.75(2H,d,J=8. 
0Hz), 8.16-8.19(lH,m). 
[0180] [##M29]2-{[4-(5, 3, 2-v ? ^«y^-2-^)-< 

^/v] } t°y vV^-^c 

2-[(4-yn^^>?7^)^v']t o yv ; ^(789g ! 2. 99mol) <Z3-~v/^M(26 
03g) \^7°$y (939mL) , =? Vv^ \Wv V (1 199mL) Srflllx., ^*#ffl^T, 
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rt?a:-12 o C-C2-[(4-^n^^^)^dr^]t J yv ; ^(0. 9g)^Px_7c D 

nm, -20 c c / / h-eML7c o i. 66m n-y^vy^-^A^f-^ 

W£(l980mL, 3. 29mol)&$TLfc(80min, -67. 0—61. 4°C) 0 0. 50^}f# 
L/tfl, ^©W^y-7 c P^v^7^(674 g) 3. 56mol)^ KL/t(134min, - 

es. 2~6o. 3°o 0 mm-Qo. bmmmw^ ^A^m^m^ mawLtd. 

«:0°C) o HH,7K(5600mL)«T, 5MSjt»LT7KJS^tt]ffiLfc(pH: 1 
1. 2) 0 M^/K4800mL)^P^, »L^^^SM(^280mL)«Tb( 
rt©20°CKTh pH:7. l^ilSgLfc 0 »Ji<H» 5%«7X(^900g)Tgt 
rf-l^, «J±TtiLfc„ ?^jg(-Yyy°Pt c ^T^3^(3300mL)^P^Ji^|i 
, $b^y-7 c Pt o ^T/U=i-^(3300mL)^Px_^J±^^L, {4-[(t>/V-2 

- >f ndf^/) y - /ix } tfu^m (646g) (D-ryy c p t^r/i^ — (2671 

g)£#fc(W:94. 4%) 0 #i^d§»60°C^MU 2, 2-^Wvl—l, 3 
-y°n^y>?^--/U(354g, 3. 41mol)<7>AofcM^PJHIMiiLT^»£^ 
^ftflS&bnx., #;v ^M^nt^r^^/v (685mL) -egfev ^A^ff 0 ?§j$#tflfj| 
, /^fiS:20°CTjf#, l*jfi:28. 8°C^Mm«^t7t 0 1. 5B$WfL 

-20°C£U ,««Lfc 3 flf ttiLTt^^lii, 0^ML?c'> J:©^/ 

M)tLXWc(Um:92. 2%) G 

*1 I — NMR Spectrum (DMSO-d ) 5 (ppm):0.94(6II,s), 3.74(411,8), 5.35(2TI,s), 6 
.87(lH,dJ=8.4Hz), 6.96-7.00(lH,m), 7.39(2H,d,J = 8.0Hz), 7.67-7.74(3H,m), 
8.14-8. 17(lH,m). 

[0181] [##M30]v ? -tert--/^yU [3- (3-{4[(t°yvV-2—Y n^y)y^VV]-<y 

} W * — ^ - 5 — try >V - 2 - - Y/v] K — - h 0>£j£ 

Wb82] 
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^]t u y^-2-^}^K^-^-h(164mg, 0. 4011111101), {4-[(t>y 
y-2 — (n^y)^^y^jUWxi>m(138mg, 0. 60mmol) , BM^yv^ ( 
391mg, 1. 20mmolh 3yft$B|(I) (3. 9mg, 5mol%K fc«tVl, 2-^r^f-vOi 
?y(2. 0mL)C9M^#J^[1, 1 ' - t^(i/7i^7^7^y)7xni?y]^nn 
/^Tv^-Mll) ■^nn^yny/ky^ (16. 4mg, 5mol%)£Jn*., SOtrCl. 

0. 20mmol)£»U tSb\C4. 5l«H#L/c 0 «^/^5%«7K 

U#fc c 

'H-NMR Spectrum (CDC1 ) 6 (ppm): 1.23(9H,s), 4.05(2H,s), 5.34(2H,s), 6.32(1 
H,s), 6.76-6. 79(lH,m), 6.86-6.90(lH,m), 7.28(2H,d, J = 8.0Hz), 7.38 — 7.43( 
3H.ni), 7.55-7.60(lH,m), 8.15-8.18(lH,m), 8.27(lH,dd,J = 2.0,8.0Hz), 8.57(1 
H,dd,J = 2.0,7.6Hz). 

[0182] [##M31]3- (3- (4-t°y^>--2—r^^^^) — — fy^f" 
fVu) -t°y^V-2-^T5V 

Wb83] 




^-tert-y'^ [3- (3- {4[ (if y^-2-^n^>)y^/vM>^7W^y^ 

f-y— />-5--</>)try^-2-^/>]^K^— 5j?^— f(28. 8mg, 51. 6,^ 
ol) &Ti?h~HM0. 6mL)id&fi¥U tRtK/^T, Wk&Wt(.60 u L, 690,umol)^ 
?STL^STlB^«L/c c . ^iMlUO^L, 1. 61mmol)«TU I^M 
"CUftRQ, 20°C-C3. 5B*|fflS£#Lfco tKtK?£T, JxJ^"»0. 5N*H^^hy^A^k 
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X H-NMR Spectrum (CDC1 ) 8 (ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs), 6.25 
(lH,s), 6.71(lH,dd,J=5.2,7.6Hz), 6.80(lH,d,J = 8.4Hz), 6.87-6.91(lH,m), 7.3 
0(2II,d,J = 7.6IIz), 7.44(21 1,d,J = 7.6I Iz), 7.56-7.61(11 1,m), 7.70(11 1,dd,J = 2.0,7 
.6Hz), 8.14(lH,dd,J = 2.0,4.8Hz), 8.16-8.19(lH,m). 
[0183] ##M32~33(t, ##M30~31(DSiJ^^iTfe5 o 

[0184] [##M32]v ? -tert-^/U [3- (3-{4[(t p y^-2-> fn^yO/^V^y 

yyv } — ^ - 5 - ^) t°y ^ - 2 - ^] ^ k ^ — - b 

[ft84] 

^i"T, v^-tert-y'^ {3-[3-(7PnyfVkMy^y-/^-5-y/U] 
t°yv ; ^-2-^}^5;Kv ! ^— tK^— h(20. 80kg, 50. 75mol), 2-{[4- (5, 5 

-vyw—i, 3, 2-^^«y^-2-^/v)^^]^-^}t o y> ? ^(i9. 

61kg, 66. OOmol, 1. 30M/ML (^^-2, 1-7*=^) ^(^7^/1/ 
#*y^) (1. 367kg, 2. 54mol, 0. 05M/M) , ik^tiVVJ* (9. 11kg, 65. 91 
mol, 1. 30M/M)^Px./i^ x ffirt£ffj£»B^LTN, N-^f;^A7 
5K(147kg, 7. 08w/w)^Px.,^#^r^^L/c o 7>CV^\ rtSl5~25TCT\ -0 
. 090MPa^±<75^(JEE^X'3~5^li^LT/j^, &mX*ffi±%MfeVfc. 0 y<D» 

^ff 5tnj,#^3SLT«(7)«^L/c 0 E»Tih M^y^y-^N, N-yy 

^-/V^AT3:K^(S^^yv ? yA(0. 570kg, 2. 54mol, 0. 05M/M)tBM 
ffi<DN, N-yyyv^/VAT5K(9. 8kg, 0. 5w/w, ^l^^fflt-^gfl^fr) 

10^Hf#L/cm, [i:^^rtffi20~30 o C-ej^M^(D7K(10. 4kg, O. 5w/w) 

«tu mj±m-o. osYMPa^xm&hxmmxM^m^i'^tm^^m 
m,r- 0 w\k, m^^mo°c(nu7k%mmLxftu&55-65°az.mmL, m 
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5°C"e^^(90kg, 4. 34w/w)iSrJPx., ^SSfgffl-C/X (156kg, 7. 5w/w) 
»TLfc 0 itV^T, rtfil5~30°C-C30^iiM> 30#^±#gLTTJ§£l&ik 
Lfc fert(7)Ji)i(-7k (104kg, 5. Ow/w)eDi, rtfil5~30°C-C55>ff#tfs 
«f$gU K)g(7)^»£L7t 0 _kjSi4«5^tP KJSSrt 

7-ff503RV(2. 8kg, 0. 135w/w)»^7t63M5"eM±6ilU K>^^(18. 

ok g , o. 867w/ w> im^L.m^^m^-nM^nto^mRmM^M 

V^A>/c 0 f*]S£l5-30 o C^«L/-d£, 30^«±#gLTTJS«* 

Lfc 0 M#M^5i£g*i-iffiU ^Jfai5~30 o C-en--y°^^ (152kg, 7. 32 
w/w)£lB#P^±^ftT^TL/U^ RSiSffiffl^2B#rnm±tfft'b/c 0 Wt^X 
x rt'Ml5~30 n CT^^>T^/^(0. 90kg, 5. 08mol, 0. 1M/M)&30#£*± 
2MtT##J8:A^ ^M^IEffl-eiR#r H m±«#L^ StWMl5~30 t W^- 
->T^i?(0. 90kg, 5. 08mol, 0. lM/M)&30#^±#>frT##Ji£AU ^ 

5«-e^ttK6iiL, n-^ c ^>--h/Urc>-«(n .^^(130kg) fch/l/^ 

> (83k g ) ©?Sk, -Mtt^ (ISM e St) ©filffl 5il$£*5fc 

l^A/£„ ^m.^^yr^md. 80kg, 10. 16mol, O. 2M/M)^gAUc 
|^S^7>fh503RV, «(ftlfil)^n-^ ^>--|v^>«£r 
ffl^T^f4^6Mffl^f^o/c 0 ^bn/c^ttl^tt^SOOLKJSffTl 
KJD*., 40~70°CCOS*H#T, iN'ftifW g mT^l()()L^^5*T^/k^L7t 
c &2b\ ?tM^fi2^5/^g«ffit*^6ii^^^Ti-6*T\ ^«ffl^T\ fom 

SJ^feUdJPx., l^y^i^ftiNl^ig^^TMJEEai^M^LfCc 60~70°C 
©MiT, ^m^^*ort^6^\ (144kg) £MLfc^ Wit, 60 

~70 C C(DS7W)S#T, WW^^^^T*M£E^Lfi 0 ^SMS^/rU 
ftfgliS t <£> V - tert - [3 - (3 - { 4 [ ( t°y i>V - 2 -^a ^» ^/l.] 
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v;v^^mt^vjv^y/^m(D\tm{o. i67w/w)&3¥mLfc 0 m^^(29 

. 66kg, WV^/RfcjfeWJfc^O. 700w/w*@^)«^nU P^S15~30°C-e3 
0^Jiff#LT^|lf2^^(DW^^«(NW#)^42. 37kg^, IR^:74 

HPLC^# #7A:CAPCELL PAK C18 MGJJ (5^m, 150x4.6mml.D., SHJSB 

ido), Mffiirirh^hy/u/^/hy^/^pg^i 80/820/1 -900/100 

/l(v/v/v) 0 

[0185] [##M33]3- (3- {A-^)P>-2-4M^y^M -*<W7V) ~4V^ 
/-^-5-Y^)-t°yvV-2-Y^T^^ 



^-tert-^fvv [3-(3-{4[(t o yv ; >-2-^P^v)^^/V]-<>v ; ^}^y^ 
^/-/^-5-^)t°y>?^-2-^]^K^->K^--fOW^^W(42. 3 
7kg(75. 85 mol) ^W)i-rtfi-5~20 0 C-e«(181k g) 4. 27w/w)£MTL 
, rt^22~32°C-ei9~20H^r H 1^#Lfc o HPLC#ffi^]*jSi|&7£ffi38LfcgL 
rtfi-5~10°Ct-eML, rtW«2^fiJt-C500LS^f51^2^^tim^P 

°C"C7K(74kg, 1. 75w/w)£:MTU $biCrtS0~25°C-Ctert-/f-/M^/^ 
— 7VW31. 4kg, 0. 74w/w)in-^^(29. 0kg, 0. 684w/w) %Mz.Tc 0 
rtSl5~25 0 C-e5^#L, 30#£A hffcgLT h7§£#EtLfc 0 KJS^fm-MU 
St/rt?y.0~25°CTtert-/^-/U7<^/^— 7V>(31. 4kg, 0. 74w/w)tn— ^ 
7/^(29. 0kg, 0. 684w/w)^Px. > ft M 1 5 ~ 2 5 1 5 5MJM$ & » 30#E*± 
ItgLT, &5-£TJg£#BtUt, T/g&ftxfcMU tf, ftS0-25 c C-C48%7X 
^ft^hy^A7XM(116kg, 2k&fcW?A£LT1392. Omol, 18. 35M/M 
)«TU:„ 7jW^ |W|?a^faffl-e^^^(96kg, 2. 26w/w)^P/, 48%/K 



Wb85] 
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mki-W&*MWL(20. 5kg, 7kmt-rhVV^tLX246. Omol, 3. 24M/M) 

■tP)V^Amm(l2. 7kg, *S6-f^h!;^tLT152. 4mol, 2. 00M/M)toR( 
64kg, 1. 5w/w)(D?HR)SrT)B(7)pII^pII8. 00~9. 00, H$lHfi:pII8. 58) £ 
h*Lfc(0. 75kg^ffl) 0 rtS20~30°C-eiTO^iia#LT^^ 
bff^fi, TSWpH^S#l|g(«HipH8. 29) U TJS«*Ut 0 ffiM 
ofcJ:)Sf^5%i^^7X*^hy^7Kt§M(^7k*-^hy r >-A(5. 3kg, 63. 09m 
oDtTK (101kg, 2. 375w/w)(D«)^U^, ftS20~30t;T4B^^i:ff # 
305>«±f^gL/c o TJi(pH8. 60)»*L«, ±J#feR (106kg, 2. 5w 
/w)^Px., ^S20~30 o C-eiB#^«±lf#^, 30#^±#gLT, WTJS( 
pH7. 17)«*L/C a 
500LSJS^2^oV^T, 500LKJ^fel^3fefftT|i]|i(D»S&«JfeL/t 0 
500LSJS^l^rtW*^500LKJSfe2^#^t, 55~65°C©fi7Mf IT, ft 
«^^100L^5t^iiii^Lfc o ^^^l^aS^^/--^(42kg, 1. 0 
w/w) ig^^<fvW96kg, 2. 26w/w)^Px.5^#Lfc^, 55-65°C^fi7j< 

mxJt(13. 85kgf£ffl) 0 £bl^?/-^(l8. 3kg)Rmm^'-f-^(6. 7kg)£ 

rtfi45~55°C-Cn -^"7^(33. 5kg, 0. 79w/ / w)^30^>^_b^^tT^' h'Lfc 
o StV^C, ftfi45~5() t CT\ |B^^^08/l36279^^^f(DP^^*^ 

mmmzmm)^xf;-mx^3- o- (4-t°yvV-2—f/u-;r^yy-^) - 
^^/t-)— ry^-f-y^ /^-5— f/u)-t°yvV- 2-^-7^(0. oiik g )^ju 
pl, i&&<Dffitii$:$m&. mu&mm'cmm&s±.mwLtc 0 ftS45~55tren 
--y°y^(66. 9k g , i. 58w/w)^mrm±^rcmrLr-m,mmu±^ 
it-rrtfio~io o c^-cMu w&mmx5mm±m¥fut n rtt^t// 

M H e B ^yy-/i— m^f-/^-n-^y c y^«(^y/-/i-(3. 60k g , o. oss 
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w/w)^S^-^M4. 15kg, 0. 098w/w)in-— ^>-(18. 81kg, 0. 444w 
/w)(DUW,^/—^-n-^ ^>-«(^/~7W7. 25kg, 0. 171w/w) 
hn-^?>(18. 81kg, 0. 444w/w)(Z)^«)(D|lll^/5Mmv^TV\MfS^ 
^(TDwetfeMffH (36. 52kg)^HfeM^^LT^7c 0 
fefb^^fe^*gmb/t500L^fffri-, I#btl/t3- (3- (4-t°yvV-2-^/V 

«wetftfefr B (36. 52kg) Jo J;0^y 7-/^(57. 9kg, 2. 37w/w) SrHH»^, 
1*1 S70~ 75°C ST'ML , n^0 e H fcigfl? ^M»#SLfc^SUS >V 

/^-^isi:T5ooL a a H f/fte^^L,^ra^65rTia^T^v^^y/-7^(i9 

. 3kg, 0. 8w/w)-e500L^ffe&a $ SUS7^/^-«V^iAAy/-d; #^ 6« 
^o<^)i48~51 0 C^^iPL7tir6, I^S WWL^: 0 f?£, ftfi55~60°C§; 

-cipfiLT^^^^fL^m, ii^7j*^rtS48~5i 0 ct-eML, a:*>fc, @|&& 

^^08/136279^^^yv^WB>1lB*^iiMl8^fEft(D^^^-c^53- 

(3- (4-t 3 !Jv ? ^-2-^7^^y^7^) -^>v>» -^y^f-y— 7^-5-^ 

)-t°U^>-2-^/UT5>-(0. 011kg)^P^/c o gel^T, rtfi45~50°CC^^^ 

Vrm&nmz-xm&&. rtfi43~47 o c^iHfr R i~i0#^3o^»L, 4H#p R m± 
^>itTrtao~io c c*-c7^*pt/c 0 rr-c, mmLtzmm^ri-y^v^u 

ftMu^tti^th^s-^iv. ?>kg<Dmi/'zm^Mm\ s wtJ^wet;^ (2 

4. 23kg) ^©wetlSH B y ^»Ml:SAL, «20~30°C-e6 

B#f^Pi±, ^S35~45°CT12B#P^±^jii^!tiL,^fa^#)(23. 52kg, 65 
. 63mol, »:86. 8%) »JIM!f^LT#fc 0 

1 H — NMR Spectrum (CDC1 ) 8 (ppm):4.07(2H,s), 5.37(2H,s), 5.42(2H,brs), 6.25 
(lH,s), 6.71(lH,dd,J = 5.2,7.6Hz), 6.80(lH,d,J = 8.4Hz), 6.87-6.91(lH,m), 7.3 
0(2H,d,J = 7.6Hz), 7.44(2H,d,J = 7.6Hz) I 7.56-7.61(lH,m), 7.70(lH,dd,.J = 2.0,7 
.6Hz), 8.14(lH,dd,J = 2.0,4.8Hz), 8.16-8. 19(lH,m). 



WO 2009/084621 



71 



PCT/JP2008/073697 



HPLC## #7A:CAPCELL PAK C18 MGII (5jim, 150x4.6mmI.D., SHISE 
IDO), #»ffi:r^l^hy/l./*/hy77^a|^=180/820/l~900/ / 100 
/l(v/v/v) 0 

[0186] [HJfeMl]2-T^/-l - ((^^^vO^/V) -3 - (3 - ((4 - ((2-t°y^ 

2-Amino-l-((phosphonooxy)methyl)-3-(3-((4-((2-pyridinyJoxy)methyl)phenyl)met 
hyl)-5-isoxazolyl)-pyridinium 
[0187] [ft86] 



, 5. 6mmol)^3 r 7ft^h l J r >-^(420mg s 2. 8mmol) t^h^tKn 77> (1 OmL) <D 
M&m^ ##Mlt-ridft(D3- (3- (4- (lf!li?y-2-W^» — 

— fy^-f-y— ^-5— f7^)-t°y>v-2-^r^(i. o gN 2. 8mmoi)S:Jnx. 

) «TL7t 0 HJ-^M^^MiL30^Rg»brt o K)^7«£MffiMU:iffi 

^/^k=«j&, chp2op, 7kov^eyy/-^'C}§m)L/c c 

filgL/i II, M^ODS^yA (tK : Tirh-MJ/l' : hyy/^n»- 1000 : 10 : 1 
olv-ClOOO: 200:1. 2oV ^1000: 250:1. 25oV^T*1500 : 500 : 2) X^MU'c 

5EtLfc 0 60°C"C2. 5^mUmMM\MW.it^(380mg, 29%)^#7c 0 
'H-NMR Spectrum (CD OD:D 0=1:1) 6 (ppm):4.08(2H,s), 5.33(2H,s), 5.75(2H, 
d,J=10Hz), 6.85(lH,d,J=8.4Hz), 6.96-7.40(3H,m), 7.35(2H,d,J=8.0Hz), 7.41(2 
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H,d,J=8.0Hz), 7.69-7. 74(lH,m), 8. 15-8. 18(lH,m), 8.26(lH,dd,J=1.2,7.2Hz), 
8.35(lH,dd,J=1.2,6.8Hz). 
[0188] [HJfiM2]2-7^/-l- ((^^/«v-)^V) -3 - (3 - ((4 - ((2-t°y^ 

/vt^)#^)7x^/k)#/k)-5-^y^ty*!]/H -t o y^yA M/KMi 
2 - / - i - ( fcxftsttis) ^/v) - 3- (3-((4-((2 - \?yi?z.jv$r*i/ 

)^JV)y^jV)^)V)-^-4V^^P)jV) -t°Uv ? ^r7A(30mg)Sr80°C(7>^ 

'H-NMR Spectrum (DMSO - d) 5 (ppm) : 4.07(2H,s), 5.33(2H,s), 5.72(2H,d,J 
= 9.2Hz), 6.84-6. 87(lH,m), 6.97-7. 20(2H,m), 6.98(lH,s), 7.35(2H,d,J=8.4H 
z), 7.42(2H,d,J = 8.4Hz), 7.69-7.74(lH,m), 8.15-8.18(lH,m), 8.25(lH,dd,J= 1 
.6,7.2Hz), 8.33-8.37(lH,m). 
[0189] [^jjfeM3]2-T^/-l-((^^/^-^)^/V) -3 - (3- ((4- ((2-t°y-^- 

m) 

g, 2. lmmol)^hytKn^7V(10mL)(D^t)^,4 c C-e##Ml^fnic(Z53- 
(3- (4- (^yvV-2-^MMrvO -^vvk) --fy^rf-y— ;V-5-s(;V) - 
t°yvV-2-^T5X300mg, 0. 84mmol) , BMfrf-hWJ* (251 trig, 1. 7m 
mol) SrJn*., 4 c CT66B^PhH1#L/!: 0 SJ^^#J(-«TT2NjSrt7X?« (10m 

js^pH^^2i^5txfiN7KM^fy^A7k«^;jpx., smut, TkJS^ntu 
•^byyA 7 M«^px., ttmt/c 0 *Ji£#8itu &m\mm^MiomL)&m 

7L S ^V^7K)i©pH^3}^5^1N7K^fb^hyyA7KM^P^, itilLfco 7K 

Jf £#!£U 7Kg^pH/jS4^5*-eiN7Krtft-^fyyA7K^M^P^, zK)g» 
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&mUX*m&L1t c ffimLTd&&&ZmU pH=4<D7k(2mL)^gt^M2mL 

) -vrnftrnfru mm^m mm g ^ 1 7%) 

'H-NMR Spectrum (DMSO-cO 5 (ppm):4.08(2H,s), 5.33(2H,s), 5.73(2H,d,J = 
9.21 Iz), 6.84-6.87(11 1,m), 6.97-7.04(31 1,m), 7.35(21 1,d,J = 8. II Iz), 7.42(21 1,d, 
J = 8.1Hz), 7.70-7.74(1 H,m), 8.16-8.l8(1H,m), 8.25(1 H,dd,J = 1.5,7.5Hz), 8.3 
4-8.36(lH,m). 

[0190] OTfcM4]2-T^-l- ((^^/^v^^) -3 - (3- ((4- ((2-t°y^ 

;vjr^y)^/v)y^/v)^;v)-s-4 s ;*^/V^) M&%> (3 

M) 

2-Amino-l-((phosphonooxy)mcthyl)-3-(3-((4-((2-pyridinyloxy)mcthyl)phcnyl)mct 
hyl)-5-isoxazolyl)-pyridinium 



[fb87] 




^Pn^f/V v ; -tert-^/^^7^-fb(6. 73g, 26mmol) hrr^yMVvyy-y 
(22mL)(DU&m^s sVikl-hVV&iG. ()3g, 4()rnrnol) ^» v (127mg, 2mmol 

)^px.> ^a^Tit^LfCo 5B^m »Mn-iaic^3- (3- (4- (t°y>v- 

2— f/Mr-^) —<^vVW) Y/W -t o yv?^-2—Y/K/5 

^(7. 17g, 20mmolh h/^^(20mL)^5N^K^ft^byr>A7KM(22mL)^r 
iPx., ^SfcTlt^Ut, 23lTOtJL ^nn^ S?-tcrt-:/^Mv*:7:n (3 
. 63g, 14mmol), ar>lk^hy^A(3. 25g, 21. 5mmol) , $^(68mg, 1. 08m 
mol)^^b7tKn^7^(12mL)^^±fBi^4i^fiML7t^t)^P^, ^S^T 

mmi^ K&mibmT, 5NMK22mL)«Tu ^uKxmwLtc 0 2. m&m 
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mmzmru phio. 5~n. o^mm.^ &m*%mu mm^M35mD 

fLfc. IH, itiiLT^«J«^ ^tl^7kIt5NtMTL, pH3. 5fc 
HMSLfco / >m«2-T5/-l - -3- (3- ((4- ((2- 

^HJ/Kl : 1) (8mL) , Ti?h^y7W8mL)Tli«#Lfcm, «J±»U fllS 

#bftfcMl#:(3. 39g)(^W-7-byyA(3. 39g)t7X(67. 7mL)^Px.,^ 
?at-Cl#Lt 0 0. 5R#^fi, ^IS«s&l^£iftfBUi:&, 7irl^hy7Wl3. 5 
mDePifc. 5NJ£^iT-t5i#^(^p B p«;±lL,pH3. Si-iWL/c^ 

) (l4mL) , T-lrhnhy/U(21mL)-eJllI«r#-t7tm, «JEEftj&U tlffifb^(2. 
98g)«^^ H B 0 ttTtt/i o 

'H-NMR Spectrum (DMSO-d g ) 5 (ppm):4.08(2H 7 s), 5.33(2H,s), 5.73(2H,d,J=9. 
2Hz), 6.84-6. 87(lH,m), 6.97-7.04(3H,m), 7.35(2H,d,J=8.1Hz), 7.42(2H,d,J=8. 
lllz), 7.70-7.74(111, m), 8.16-8.18(lTT,m), 8.25(1 TT,dd,J=l .5,7.5Hz), 8.34-8.3 
6(lH,m). 

[0191] [lWJ5]2-r^/-i- a-frxft/tt-y)*^) -3 - (3- ((4- ((2-t°y^ 

%wfcy-y? T-yyY S?— tert— T^/v i7f^ ynny^yv a^ysriv (43mg 
, 0. 17mmol)^Tirh^(lrnL)(D^#;^^S'e##Ml^iaic(D3-(3-(4 

- (^1)^-2-^^) -^smo -^y^-f-y— 71^-5-^) -t o y>v 

-2->f/ur^ (30mg, 0. 084mmolK 3yft^r-yy.M25mg, 0. 17mmol)£r 
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xl^tKn^^(lmL) ^J:02Nfi«(lmL)ePi l ^B7C1. 5P^r^ff# 
"C«ff WLfc c m ttthtd&&&?>mU pH = 4^7K (2mL) My-7°P/\/-/K2m 

D^mmmumm^mcd. 7m g> 23%)&#fc 0 

'H-NMR Spectrum (DMSO-d ) 5 (ppm):4.07(2H,s), 5.32(2H,s), 5.69(2H,d,J = 
9.3Hz), 6.84-6. 89(2H,m), 6.97-7.00(2H,m), 7.34(2H,d,J = 8.1Hz), 7.41(2H,d, 
J = 8.2Hz), 7.69-7. 74(lH,m), 8.16-8.19(2H,m), 8.27(lH,d,J = 6.6Hz). 

[0192] [Mim\$]2-T%;- 1- *=?Sl<) -3 - (3- ((4- ((2-t°y>?^ 
2-y$/-i- ((*x^;ttis)^/u) -3 - (3- ((4- ((2-t°y^/^^ 

)^f/l/)7x^)^f/l/) -S-^y^rf-y^/^) -t°]Jv ; --^A(30mg)^80 0 CO^ 

®fi KML s ffi m Lit 0 tt&«&L^1Bffc^22mg&#fc 0 
'H-NMR Spectrum (DM SO — d^) 8 (ppm): 1.91(3H,s), 4.08(2H,s), 5.33(2H,s), 
5.73(2H,d,J = 9.6Hz), 6.84-6.87(lH,m), 6.97-7. 30(2H,m), 6.98(lH,s), 7.35(2 
H,d,J = 8.0Hz), 7.42(2H,d,J = 8.0Hz), 7.69-7. 74(lH,m), 8.15-8. 18(lH,m), 8.2 
5(lH,ddJ=1.6,7.6Hz) > 8.36(lH,dd,J = 1.6,6.4Hz). 

[0193] [HJ!ifeM7]2-T^y-i - ( (^y^y^-v-) y^-/v) -3 - (3- ((4- ((2-t°yv^ 

2 - r % / - i - ( (*y * /yp^ y ) ^/^) - 3 - (3 - ( (4 - ( (2 - try y^/uyr ^y 
)y^)y^/^y^) -5— ry^yy^) -^yv^ACsomg^o. 023% 
yy^Tzk(25mL) SJMfKJtftL, ES1Bfc£^£#fco 

[0194] [^MM8]2-r?y-i- ((^^yyrdrv)y^) -3 - (3- ((4- ((2-t°yy^ 

2 - r^y - 1 - ( (*^yyr^y) yfvi-) - 3 - (3 - ( (4 - ( (2 - t°y ^^/uyr^y 
)y^)y^-/^)y^) -5-^y^yy/u) -t^^Mioomg)^ 7X(im 
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mmtLtCc ov>"er^h>-i3mLSrjpx., e^»^T^mLrc@#;^*i&Lefe 

^f*97mg^#fc 0 #^/i^{*97mg£7j<lmU-f£/^U T^r-V19rnL^nM 

X H-NMR Spectrum (DMSO-d g ) 5 (ppm) : 4.10(2H,s), 5.33(2H,s), 5.96(2H,d,J 
= 12.8Hz), 6.84-6.87(lH,m), 6.97-7.01(lH,m), 6.99(lH,s), 7.08(lH,tJ = 7.2 
Hz), 7.35(2H,d,J = 8.0Hz), 7.42(2H,d,J = 8.0Hz), 7.70-7. 75(lH,m), 8.15 — 8.18( 
lH,m), 8.31(2H,d,J = 7.2Hz). 
[0195] [»M9]2-T?7- 1- ({HsWfr/tti/)*^) -3 - (3 - ((4 - ((2-^^ 

2 - 7^/ - 1 - ( - 3- (3-((4-((2- tfU ^/^^ 
)^/v)y^/v)^;v) -5-' (y^-^/V/u) -t°Uv^>A(50mg)^, 7K(0. 5 
mL),^/-MO. 5mL)»^L, oV^jf#L^^b2N ^214/* L^Px. 
S»»^L/c c oV^^Tirb^«^5/>L^5tT^P^30^rajt#L7t 0 tfftfJ 
L7t 0f*^l^Ulte^ H B 0 (33mg) £#fc 0 

'H-NMR Spectrum (DM SO — d g ) 5 (ppm): 4.10(2H,s), 5.33(2H,s), 5.98(2H,d,J 
= 12.8Hz), 6.84-6.87(lH jm ), 6.97-7.01(lH,m), 6.99(lH,s), 7.07-7. ll(lH,m) 
, 7.35(2H,d,J = 7.6Hz), 7.42(2H,d,J = 7.6Hz), 7.70-7.75(lH,m), 8.15-8.18(1H 
,m), 8.28-8.33(2H,m). 

[0196] mmm o]2-r^/-i - ((^y^K/y^-v-)./^) -3- (3- ((4- ((2-t°y^ 

2-T^/-l- (('fcX'fcSttS') fT-fr) -3 - (3- ((4- ((2-t°y^/^^> 
mL) 4 ^;-;KO. 5mL),2N M(52. 5mg) fcJ&^Ut, Ti?r-^(ltJO. 5mL 

mimmLmm^Mi (38m g ) %ntc 0 

'H-NMR Spectrum (DMSO-d ) 5 (ppm) : 4.10(2H,s), 5.33(2H,s), 
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5.94(2H,d,J=12.4Hz), 6.84-6.87(lH,m), 6.97-7.01(2H,m), 

7.06-7. 10(lH,m), 7.35(2H,d,J=8.4Hz) 7.42(2H,d,J=8.4Hz), 7.70-7.75(lH,m), 8.1 
5-8.18(lH,m), 8.28-8.32(2H,m). 
[0197] [HMMH]2-T^-1- ((^^/^^)^7V) -3 - (3- ((4- ((2-t°y^ 

2 - / - i - ( yyr^) y - 3 - (3 - ( (4 - ( (2 - tfy ^^/^^-^ 
)^)7s^)^f/i') -5— ry^f-yy/^) -t°y>^(50mg) ^^si-T9% 

W-mMUMM^ (35mg) <>f![/:: 

'H-NMR Spectrum (DMSO-d g ) 8 (ppm): 4.10(2H,s), 5.33(2H,s), 5.98(2H,d,J 
= 13.6Hz), 6.86(lH,d,J=8.4Hz), 6.97-7.01(2H,m), 7.09(lH,dd,J = 7.6,7.6Hz), 
7.35(2H,d,J = 8.0Hz), 7.42(2H,d,J=8.0Hz), 7.70-7. 75(lH,m), 8.15-8. 18(lH,m 
), 8.26-8.34(2H,m). 

[0198] [^jtMl2]2-T^y-l- {(ftXfc/tti/)*?-^) -3 - (3- ((4- ((2-t°y^ 

2-r^y-i - ((^y.^y^v-)y^) -3 - (3- ((4- 

(5()mg)£, 7K(0. 5mL),y^y-/V((). 5mL) s 2N Hft/K^SI (0- 3mL) « 
LgffH^fi (44mg) £r#7t 3 

'H-NMR Spectrum (DMSO-d ) 5 (ppm) : 4.10(2H,s), 5.33(2H,s), 5.98(2H,d,J 

6 

= 13.2Hz), 6.84-6.87(lH,m), 6.98-7.01(2H,m), 7.09(lH,dd,J = 7.6,7.6Hz), 7. 
35(2H,d,J = 8.0Hz), 7.42(2H,d,J=8.0Hz), 7.70-7.75(lH,m), 8.15-8.18(lH,m), 
8.27-8. 33(2H,m). 

[0199] [»Mi3]2-r^y-i- ((jj^jjv^ ^»y^/W -3- (3- ((4- ((2-t°y^ 
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2 - r^y- 1 - ( (***y^f-v-) y^vi-) - 3 - (3 - ( (4 - ( (2 - fc°y S^/k^r^ 

(50mg) £y^y-/V (3mL) fclHSU 1 N^Ftft^y^TRM (0. 1 07mL) £ 
-C^MU llffift^(26mg)^» 0 

: H-NMR Spectrum (DO)5(ppm): 3.96(2H,s), 5.12(2H,s), 5.62(2H,d,J = 2.3H 
z), 6.60(lH,s), 6.70(lH,d,J=2.1Hz), 6.84-6. 88(2H,m), 7.21(2H,dJ = 1.8Hz), 
7.29(2H,d,J = 1.8Hz), 7.27-7.59(lH,m), 7.90-7.98(3H,m). 

[0200] [^jjfeMi4]2-r^y-i - -3- (3- ( (4- ((2-t°y^ 

-;^-' J f^)^f;l')7ir.;l/)^f/l/) -fc^^A 1/2* 

2-r^y-i- ((***/^f-/Mfv^) -3 - (3- ((4- ((2-t°y^/^^> 

)^'/V)7^=.;V)/?';V) -5-^V#f-)/y/U) — tfJJ i/^yA (30mg) (0. 5m 

^Uv-7^l7X^n^(5. 6mg)(D7K(0. 32mL)W^Px/5: 0 S^S^^ifi-e 

7K(2mL)T2N»U i^^T'Ti?h^(2mT.)-ei N»U ^fri^^O 2mg) 

1 H — NMR Spectrum (CD OD/D 0=1/1) 8 (ppm): 4.13(2H,s), 5.29(2H,s), 5.79( 
2H,d,J = 8.8Hz), 6.85(lH,s), 6.88-6.90(lH,m), 7.02-7.06(2H,m), 7.37(2H,d,J 
= 8.2Hz), 7.44(2H,d,J = 8.4Hz), 7.74-7.78(iH,m), 8.09-8.11(lH,m), 8.17-8. 
19(lH,m), 8.23(lH,dd,J= 1.6,7.6Hz). 
[0201] MfcMl5]2-T^/-l- ((^^/^^)yf-/V) -3 - (3- ((4- ((2-t°y^ 

^/^y)^f^)7^)^f^) -5-> ry^-y-yy/v) -t o y>^y.A iwa 
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2 -r^s- 1 - ( {***;Jr*i/) t^/v) - 3- (3-((4-((2- t°y 

(50mg)^/-;K3mL)(«L, 4M*^y^yA;>kM(0. 027mL)*Jn 

(Dnh^m^ n&*£&&titmz&Tz 0 m mLfcm^^^mu urn km. 

-CMU llfBft^#)(35mg)^#^ 0 

'H-NMR Spectrum (DO)5(ppm): 3.96(2H,s), 5.13(2H,s), 5.59(2H,d,J = 2.2H 
z), 6.59(lH,s), 6.71(lH,d,J = 2.1Hz), 6.79(lH,t,J=1.8Hz), 6.85-6. 88(lH,m), 7 
.21(2H,d,J = 2.1Hz), 7.29(2H,d,J = 2.1Hz), 7.56-7.60(lH,m), 7.88-7. 94(3H,m). 
[0202] [^jjfeM 1 6 ] 2 - T^y - 1 - ( T^/V) - 3 - (3 - ( (4 - ( (2 - t°y 

^^v-)^^/u)7^;u)^^/^) -5— ry^f-f-yy/v) -t-yy^yA #yyA 

2-T%/-\- ({rY^M-^iy) -3- (3- ( (4- ( (2- t°y-^n/^-^> 

: H-NMR Spectrum (DO)5(ppm): 3.96(2H,s), 5.12(2H,s), 5.62(2H,d,J = 2.3H 
z), 6.60(lH,s), 6.70(1 TT,d,J= 2.1 Hz), 6.85-6. 88(2II,m), 7.21(2TT,dJ = 2.1T1z), 
7.29(2H,d,J = 2.1Hz), 7.55-7.60(lH,m), 7.90-7. 92(2H,m), 7.93-7.97(lH,m). 
[0203] [HJfcMl7]2-TS/-l- ((^^/^v')^^) -3 - (3- ( (4- ( (2- t°y^ 

^^y-^y) y^/u) ^)-5->fyWJ;v) - ^y-y^yA y^M: 
2-r^y-i - ((^^yyr^y)^/^) -3 - (3- ((4- ((2-t o y^/^^> 
)^f;v)7x^/>)^f;v) -5— ry^r-y-yy/^) -tfyy^y-Msomg) &yyy-M 

0. 50mL),7K(0. 50mL) fcS89£i?\ ^.UVV ^Wt (85%, 0. llmL)£Jn*.T?§S 
y7^x-y3>-^j:l9^L^fSft:^(27mg)^#7to 
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X H-NMR Spectrum (DMSO d ) 5 (ppm) : 4.16(2H,s), 5.38(2H,s), 5.92(2H,d,J 
= 12.0Hz), 6.87(lH,s), 7.11(lH,dd,J=7.0,8.0Hz), 7.15(lH,d,J=8.0Hz), 7.21(1H 
,ddd,J= 1.5,6.0,7.0Hz), 7.40(2H,d,J=8.0Hz), 7.48(2H,d,J = 8.0Hz), 8.01(lH,ddd 
,J= 1.5,7.0,9.01 Iz), 8. 17-8.20(21 1,m), 8.29(11 1,dd,J= 1.5,8.01 Iz). 

[0204] [_%m\m 8]2-T^y-1 - ((^^/^-vO^/V) -3- (3- ((4- ((2-t 9 ^ 

2 - T%S- 1 - ( faxft/tti/) ^jv) - 3- (3-((4-((2 - ^V-y^/v^y 
)^;v)y^;v)^=f-;v)-b-^^-f-/V;v) -tW^r>A(30mg)^7K(l. Om 
L)\zMM^.N-^;v-T>-'/;v%^y{$9%, 15. lmg)toK(0. 12ml)^P 

fifL/to ]%m&mmfkWi£, T±hy(4. OmD^pi, mMf^^T-ysyizX 

>96&feU mifc&fo (69%, 27mg)£#fc 0 

'H-NMR Spectrum (DMSO - d ) 8 (ppm) : 2.76(3H,s), 3.15(lH,dd,J = 9.5,13.0H 
z), 3.20(lH,dd,J = 3.5,13.0Hz), 3.62-3.67(3H,m), 3.71-3.76(2H,m), 3.79-3.8 
2(3H,m), 4.05-4.10(2H,m), 4.12(2H,s), 5.28(2H,s), 5.79(2H,d,J = 9.0Hz), 6.8 
3(lH,s), 6.88(lH,d,J = 8.5Hz), 7.01-7.05(2H,m), 7.36(2H,d,J = 8.0Hz), 7.43(2H 
,d,J = 8.0Hz), 7.72-7.78(lH,m), 8.09(lH,dd,J = 1.5, 5.0Hz), 8.17(lH,dd,J = 1.5,6 
.5Hz), 8.20(lH,dd,J= 1.5,7.5Hz). 
[0205] 9]2-7^/-1 - ((*^K/^rv')./^/W -3- (3- ((4- ((2-t°y^ 

^/v^v-) y^) y^jv) ^jv) - - t°y>^r>A vyjym. 
2 - / - 1 - ( (*** /^^) ^/^) - 3 - (3 - ( (4 - ( (2 - try ^^/^^v- 

)^/^)7^/^)^^)-5— (V*^/V/v) -t>^r>A(50mgh L-yvM 
15. 6mg)^^/-/K2mL),/K(lmL)(^»U ot ^CimMMl&MVfc 0 

'H-NMR Spectrum (DMSO-d ) d (ppm) : 1.25- 1.42(4H,m), 1.53- 1.62(2H,m) 
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, 1.72-1.80(2H,m), 2.86(2H,l,J=8.0Hz), 3.59(lH,lJ = 5.6Hz), 3.95(2H,s), 5.1 
0(2H,s), 5.62(2H,d,J = 9.2Hz), 6.58(lH,s), 6.67(lH,d,J = 8.4Hz), 6.82-6.88(2H, 
m), 7.19(2H,d,J = 7.6Hz), 7.27(2H,d,J = 7.6Hz), 7.53-7.58(lH,m), 7.86-7.91(2 
II,m), 7.97(11 1,d,J = 7. 21 Iz). 

[0206] (n^xm^Drwm 

immm : Xjt&DSCv^A :TTR-III 
UfflXlliCuKalS 

t^J± : 50kV 
IgWM :300mA 

^•rV^t 0 — K:2. 000° /min 

£Sfffl:2 0 =2. 000—35. 000 c 
mWc^V-y h:0. 5mm 
^SfcWJ|5B^yyb:2TTiTTi 

^-yy°Vy?lM:0. 02° 
[0207] £^JfeM^#k;ftfc^ 

[0208] [Hi] 
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[0209] ^(Dx^ti^mm^mx ^^^y^±^m^mmi^, mmi- 
m*bx^mxfoz> 0 

[0210] \.fc^<nmfm<n&W$8iM 

«^#JTfoS###U^ririft©3- (3- (4- {^)W-2-^)V^^y^)V) 
&m?£, 25°C^fcl^C, Britton-RobinsonS«(^^?i^O. 3)^vMB&&kt 
[0211] D§2] 



[0212] mmtmtm 

2. ^x(D%>i??±%mmmm 
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C. albicans E81022t^ f-^n— "f^Vn — (Difco) ^35°C, 24B# 
(2).« 

gW®M0.2mLSr^f>XjlffHJl^g|tL/c (4xl0 6 cells/mouse) 0 

mmmL(D{^m±pHiov50mM^y>mmm mmmr.m) ci3m g /mL& 

M3.25mg/mU^?tjL 5V/>3^-^(^f H) HT10f&##iLfc o S«®305> 
01Omg/kg(f§f4f*m^) it, -fl^ft^fiSE^ffofco 

[0213] 2.!^fEftcDrlJ^-C\ ^JjfeMlOft^^OV^T, #:/^£M»»lt:£ 
[0214] [^3] 



S3 fl>*3?8jfeaM£|zfciti>¥S&gBgr 







zi>l-n— 


2.4 


H*6#lJ1<JMt£fel 3.25mg/kg 
C;§14«;«m 2.5mg/kg) 


7.4 


mmvoit^'m i3m g /k g 

(Sttftftff 10m B /kK) 


12.8 



[0215] fcjb\ mMMKDik&mi, in vitro fc^X, §Hl^tK##Ml) I^LTl/10 
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[0216] 3. ^M-^mmmmmm 

) ^T0.45mg/mL{- »Lfc„ 

5, i.5, 3, 5, 8B#ra^iiM(-^$iJL,^^y^^auct°^b-eifiL»«L 

fc 0 »^L7t«tt^^y c y^^--ylcAtL«T^ ; ffm, 4°C, 10,500xg-C5 

fco 

(3).««S»& 

C-MS)£JBlvrill5£U rttMI^i-T/tSUio ^57 0 y5>±^^ (SIGMA) 

L, ft^g»lii(ISii)^:ilLfc 0 IS^«50mUPxT 
i^-L, 4 C C, 1500xg'ei057 v ^iS'L^it(^S)t/cfI, ±«LC-MS(Walers)^ 

MassLynx(Waters)T*fl?#f U l*|gB^?fli£f;iT, I^S^I^ftOlJl^I 

[0217] 3. iaa*(D7ij^-c\ ^M?n^j^t)fcj;mgtt^(D«^^is^tiij^L^ 0 

[0218] 4. ^W-&tf5»>lJjjIfHffi 
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mmtk&oAmg/kgom^m^^mnm^^LtCv sMK^mo.25, 0. 

(3).M«J£»& 

C-MSj&fflVv-CS'J^U ^SI^tTgiLfco ^^y^^M (SIGMA) 
?t^0.5/*mol/U^5J;5^Tlr^ 

L> ^M^^WI§«(ISM)^©t/c 0 jfiLK&lSttftgL IS«£200^ Ujp*.t 
fe&U 4 C C, 1500xgT10^W^'L^«l(^®e)L^, ±«£LC-MS(Waters)fc 

[021 9] 4. !^fd«(D7|IJ^-C\ «W 1 (7) |[^t)i£^(7^tt{*»«^ M£«L 

[0220] 2007^12^ 27 0 KKmmmMff^&M£tlfc%mU&BM^m 

61/017,053^-, *5<tC«2007'ff-12^ 27 0 0 *S#fF Jf ^mil^tl/c 0 
ffiK (#112007-336977) ^K^X&OTfc 1 ^ TOrt^fct, ^^M^LT^ 



WO 2009/084621 



86 



PCT/JP2008/073697 



mm k<Dmm-*itm 
[0221] *mw\z.£tit£, ^:(i)> atitfcft(iB)-vmztiZ)*mm4k&V!in. dii© 
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[i] T^wxmzfozik&mizfcnwm.- 




R^K 7k»JlH\ ^n^VJD!^ T^l, R U -NH- (R U ^\ C TJV^JV^ t 

1-6 

Kn^>C T^/uS.C T/i^->C Jtmc T/V^^X 

1-6 1-6 1-6 1-6 

JV$~;VC T)\s*)V^%yfcf-& 0 ) N R 12 - (CO) -NH- (R 12 ^\ C T/l^ 

1-6 1-6 
1-6 1-6 1-6 1-6 

1-6 1-6 1-6 1-6 

L; 

IX f i 6 M O — -r p T y — /Hi £ irVft £• s * L ; 

Z#\ ^fe^, Xf-^S, ^^S, S^JJfCX, ^HJjfC^ -ch o-, -oc 

2 

H -NH-, -CH NH— N — NHCH - % -CH *feH-SCH 

2 2 2 2 2 

£l#kL<i32fi^rLWOkJ;l\C T/^/vS, C ^pW^S^C 

1-6 3-8 6-10 
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1-6 1-6 1-6 

3-8 2-6 2-6 

[2] tufB^(i)-es^n.5ft^»^\ 

[ft2] 




;:a; 



[3] mtt(i)^m^hz>ik&v?)<DmK 

Wb3] 




O ^ P < O 0 J0 



^(ib) T*^^^5^:Tfe6l**JSi!^fsic^ft^*/cfi^(7^; ; 
±^(IB) rfi, IfW(cI^$H5^fty^tftt5 0 
[4] HufB^(l) , (IA) izfcte (IB) ^jott5T^(II) 




[ft5] 
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(V) (VI) 



[5] x&£xFY<r)—jj&mmu*x\ m^tmmm^x*h^m^i^L4(r)oh^ 
[e] (i) , (ia) zttft (ib) fcfctfsTS; (ii) 



[fc7] 




(in) 



um 




(IV) 

[8] T^(I)> (IA)^/cf±(IB)^jo{t5TS:(II) 

Wb9] 

y&A 0,) 
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